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Izvleček 
V magistrskem delu obravnavamo zasnovo parametričnega modela BIM za bivalni kontejner. 
V okolju BIM preučimo izdelavo ponudbene in delavniške dokumentacije ter pripadajočih 
modelov BIM, ki so bili implementirani v podjetju REM, d. o. o.  
 
V sklopu naloge je bilo izdelanih/prenovljenih več kot 200 modelov BIM, ki služijo v zgoraj 
navedene namene. Jedro naloge predstavlja parametrizacijo modela BIM za bivalni kontejner, 
ki je zasnovan na treh različnih nivojih podrobnosti, vsak nivo je namenjen točno določeni fazi 
procesa izdelave projekta modularnega objekta.  
 
Na osnovi izdelanih parametričnih modelov je bil zasnovan idejni modularni objekt s 
pripadajočo delavniško dokumentacijo. Delavniška dokumentacija vključuje ponudbeno risbo, 
načrte jeklenih podnih in stropnih sestavov, fasadnih panelov, predelnih sten in sekundarnih 
fasad.  
 
V drugem delu naloge je predstavljena statična analiza zasnovanega objekta v programu 
Dlubal RFEM. V okviru naloge in zastavljenih ciljev so predstavljeni tudi nekateri novi sistemi 
in tehnologije za nosilne elemente. Predstavljen pristop tudi prikazuje, kako lahke in hkrati 
vzdržljive so sicer modularne enote oziroma bivalni kontejnerji. 
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Abstract 
The subject of master thesis is to create a parametric BIM model of living container. In BIM 
environment, we define the process of creating offer and shop drawings with included BIM 
models, which was implemented in company REM, d. o. o. 
 
With regard of this thesis over 200 BIM models were created or modified. The core of the thesis 
is parametric BIM model of living container, which is based on three levels of details, all of 
which serve in different phase of modular building project design.  
 
Based on the created parametric models, a conceptual modular structure with its shop 
drawings was designed. Shop drawings include offer drawing, drawings of steel floor and roof 
assemblies, facade panels, partition walls and secondary facades. 
 
In second part of the thesis structural analysis of conceptual structure is performed in Dlubal 
RFEM. In scope of this thesis and its goals some new technologies and structural systems are 
introduced. With this analysis, it is shown how light and strong at the same time the modular 
units or living containers can be. 
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Gradbeništvo je hitro razvijajoča se panoga, ki v zadnjih letih podira meje nekoč nemogočega. 
Tako lahko iz leta v leto opazujemo čedalje višje nebotičnike, daljše mostove, varčnejše in 
pametnejše hiše. Vse to je mogoče zaradi  hitrega napredka tehnologije gradnje, izboljšanja 
gradbenih materialov ter naprednejšega računalniškega projektiranja. Ena izmed stvari, ki jo 
velja posebej omeniti, je hitrost gradnje. Dandanes lahko po svetu opazimo, da nebotičnik 
zraste že v nekaj mesecih, enostanovanjska hiša pa je lahko vseljiva že po nekaj tednih. Velik 
vpliv na to komponento imata modularni način gradnje in projektiranje BIM. Prvi nam omogoča 
izredno hitro fizično postavitev vnaprej izdelanih modulov v končni gradbeni objekt, slednji pa 
nam zagotavlja učinkovito pripravo projektne dokumentacije, kjer lahko že v fazi projektiranja 
vnaprej učinkoviteje določimo gradbene faze in korelacije med njimi, zmanjšamo možnost 
vnosa napak, določimo porabo materiala in proces gradnje, kar vse skupaj na koncu pripelje 
do hitrejše izvedbe projektov. 
 
1.1 Predstavitev problema in metoda dela 
V svetu gradbeništva je manj znanega in razširjenega o modularni gradnji v primerjavi s 
klasično gradnjo. To nakazuje že dejstvo, da študentje med študijem gradbeništva niso veliko 
informirani o tovrstni gradnji, še manj pa o njenih prednostih, slabostih in splošni problematiki. 
Modularna gradnja je lahko ključ do prihodnosti gradbeništva, vendar ji v tem obdobju morda 
še ne namenjamo pozornosti, ki si jo zasluži. Hkrati pa je vroča tema zadnjih let projektiranje 
BIM, okoli katerega se počasi gradi prihodnost gradbeništva. Namen te naloge je združitev teh 
dveh pomembnih področij gradbeništva in prikaz prednosti, ki jih projektiranje gradbenih 
konstrukcij pridobi s tovrstnim pristopom. 
 
V magistrski nalogi bomo pogledali projektiranje BIM modularne oz. kontejnerske gradnje. V 
nalogi je bila izdelana oz. izboljšana predloga za projektiranje modularne gradnje v programu 
Autodesk Revit. V okviru tega je bilo razvitih mnogo modelov BIM, prilagojenih za uporabo v 
okolju BIM, sočasno pa so bili modeli prilagojeni za izdelavo delavniške dokumentacije. 
Glavnega izmed teh modelov predstavlja parametrična modularna enota  ̶  bivalni kontejner, 
ki mu je posvečeno 3. poglavje te naloge. 
 
V drugem delu naloge je bil na podlagi predloge izdelan idejni modularni objekt v okolju BIM, 
hkrati pa so bile na njem izvedene statične analize, ki prikazujejo nekompleksnost in 
ponovljivost tovrstnega načina gradnje. 
 
1.2 Splošno o modularni gradnji 
Modularna gradnja je panoga, ki je precej manj poznana in razvita kot klasična gradnja, saj se 
je tudi aktivneje začela razvijati šele v drugi polovici 20. stoletja. V zadnjih letih si ta način 
gradnje ustvarja odmevnejši ugled. Predvsem je razširjena na področju manjetažnih stavb, kot 
so npr. hoteli, hostli, študentski domovi, stavbe za zdravstvo in vojaško uporabo. Najbolj pride 
do izraza pri projektih, kjer so postavljeni kratki roki izgradnje. Modularne stavbe so namreč 
postavljene v bistveno krajšem času kot primerljive stavbe klasične gradnje, kot bomo to videli 
v nadaljevanju. 
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Glavna značilnost modularne gradnje je, da je čim večja količina gradbenih elementov vnaprej 
izdelana v proizvodnih obratih, delo na terenu pa je bistveno krajše in manj zahtevno. Hkrati 
se lahko zagotavlja višja kvaliteta izdelanih elementov in izvaja kakovostnejša ter učinkovitejša 
kontrola proizvodov.  
 
Modularna gradnja se nekoliko razlikuje po uporabljenih materialih. Tako poznamo jekleno, 
betonsko in leseno modularno gradnjo. Ta naloga se osredotoča na jekleno modularno 
gradnjo. 
 
Slika 1: Sestava jeklene modularne enote (talna plošča, stropna plošča, vogalni stebri in fasadni 
paneli) [15] 
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3 
V gradbeništvu ločimo več stopenj prefabriciranosti gradnje: 
 
Stopnja Prefabrikacija Opis tehnologije 
0 Materiali Osnovni materiali za vgradnjo na terenu (opeka, beton ...). 
1 Posamezne komponente Gradbeni sklopi, ki se uporabljajo za vgradnjo na 
terenu (steber, prečka ...). 
2 Linijski ali ploskovni 
sistemi Prefabricirani okvirji, stenski sestavi ipd. 
3 Prostorski sistemi 
3D-moduli, ki se uporabljajo za izgradnjo večjega 
dela gradbenega objekta. Kombinirajo se skupaj z 
linijskimi in ploskovnimi sistemi. 
4 Celostni stavbni sistemi Celostni stavbni sistemi, ki so v glavnini že polno 
opremljeni in dostavljeni na gradbišče. 
Preglednica 1: Stopnje prefabriciranosti gradnje [15] 
 
Zaradi velike stopnje prefabrikacije pri modularni gradnji je potek gradnje hitrejši, kvaliteta 
gradnje je višja, saj se večina elementov izdela v proizvodnem obratu, kjer so tudi kontrole 
učinkovitejše. Tako lahko opazimo med različnimi stopnjami prefabricirane gradnje občuten 
prihranek časa gradnje. 
 
 Stopnja prefabriciranosti gradnje 

















 Kopalniški moduli 












10 ̶ 15 % 20 ̶ 30 % 30 ̶ 40 % 50 ̶ 60 % 
Preglednica 2: Časovni prihranki po stopnjah prefabriciranosti gradnje [15] 
 
Kot je razvidno iz zgornje preglednice in kot to potrjujejo tudi številn i gradbeni projekti, lahko 
pri celostni modularni gradnji pohitrimo celoten proces gradnje tudi do 60 %, kar pa v končni 
fazi projekta pomeni tudi varčevanje s financami.  
Na spodnjem diagramu lahko vidimo primerjavo časovne komponente med modularno in 
klasično gradnjo 6-etažne stavbe. 
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Diagram 1: Časovni potek gradnje 6-etažne modularne (zgoraj) in klasične (spodaj) stavbe [15] 
 
1.2.1 Prednosti modularne gradnje 
Prednosti modularne gradnje z vidika kvalitete, stroškov in časa so sledeče [15]: 
- krajši časi gradnje, posledično so manjši stroški vzdrževanja gradbišča in hitrejša 
povrnitev investicije, 
- boljša kvaliteta zaradi izdelave in kontrole elementov v delavniških obratih pred dostavo 
na gradbišče, 
- ekonomičnost pri podobnih oz. ponavljajočih se projektih, kjer lahko uporabimo 
preteklo proizvedene fabrikante, 
- odlična zvočna in toplotna izolacija ter požarna varnost zaradi dvojnih sten in stropov, 
saj so tako moduli tudi medsebojno izolirani, 
- lažja konstrukcija, manjša poraba materiala in manj odpadnega materiala zaradi 
manjše intenzitete gradbenih del neposredno na gradbišču, 
- povečana produktivnost zaradi dela v proizvodnih obratih in zmanjšanje obsega dela 
neposredno na gradbišču, 
- varnejša gradnja zaradi zmanjšanja obsega del na gradbišču, 
- možnost demontaže objekta in ponovna uporaba modulov. 
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1.2.2 Moduli in primeri modularne gradnje 
Modularne stavbe se gradijo iz posameznih modulov. Ti moduli so lahko praktično poljubnih 
dimenzij, le-te pa so odvisne predvsem od načina prenose obtežb. Tako ločimo tri načine 
prenosa obtežb pri modularni gradnji: 
- kontinuirno podprti štiristranski moduli, kjer se vertikalna obtežba prenaša preko zidov 
(panelov), 
- odprti oz. vogalno podprti moduli, kjer se vertikalna obtežba prenaša preko vogalnih 
stebrov in (dodatnih) vmesnih podpor, 




Slika 2: Kontinuirno podprta modularna enota (produkt podjetja Kingspan Steel Building Solutions) [15] 
 
 
Slika 3: Vogalno podprta modularna enota (produkt podjetja Kingspan Steel Building Solutions) [15] 
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Posamezni moduli lahko merijo v širino do 4 m, v dolžino do 12 m, v višino pa do 3,5 m. Te 
dimenzije se spreminjajo od proizvajalca do proizvajalca, saj so pogojene z načinom prenosa 
obtežbe in s konstrukcijskimi detajli, največkrat pa preprosto z zahtevami transporta, ki jih 
določa zakonodaja posamezne države. Tako npr. finsko podjetje NEAPO s svojim posebno 
razvitim dvoslojnim jeklenim panelnim sistemom izdeluje module dimenzij vse do 5 x 16 m 
brez vmesnih povezij [15]. 
 
1.3 Bivalni kontejnerji 
Bivalni kontejnerji izhajajo iz širše poznanih transportnih kontejnerjev, ki so prisotni že vrsto 
let, in služijo, kot njihovo ime pove, transportu surovin. Njihova uporaba je razširjena predvsem 
v prekomorskem transportu. V osnovi gre za prostorski jekleni okvir, čigar stranice so zaprte s 




Slika 4: Transportni kontejner [19] 
 
Zaradi njihove zasnove in nosilnosti ne preseneča, da so jih ljudje začeli predelovati tudi v 
bivalne enote. Predvsem v ZDA lahko najdemo vrsto primerov, kjer so ljudje vzeli transportne 
kontejnerje, jih zložili skupaj in z nekaj prilagoditvami spremenili v stanovanjski objekt. Ti 
predstavljajo cenovno ugodne in arhitekturno zanimive bivalne rešitve. 
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Slika 5: Bivalna enota iz transportnih kontejnerjev [20] 
 
 
Slika 6: Bivalna enota iz transportnih kontejnerjev, oblečena v sekundarno leseno fasado [21] 
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Nekateri arhitekti so šli celo korak dlje in so iz transportnih kontejnerjev izdelali arhitekturne 
mojstrovine, ki burijo domišljijo o stanovanjih prihodnosti. Tak primer je Joshua Tree 
Residence, izdelek arhitektnega podjetja Whitaker Studio, za katerega je arhitekt iskal navdih 
pri cvetenju rože. 
 
 
Slika 7: Joshua Tree Residence [22] 
Nekatera podjetja so vzela tovrsten pristop gradnje bivalnih objektov nekoliko resneje in so 
začela prilagajati že tako ugodno konstrukcijo transportnega kontejnerja v bivalne namene. 
Eno izmed takih podjetij je slovensko podjetje REM, d. o. o., katerega produkt bo podrobneje 
predstavljen v 3. poglavju.  
 
Slika 8: Sestavni deli bivalnega kontejnerja v podjetju REM, d. o. o. 
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2 PROCES IZDELAVE PROJEKTA Z MODULARNIMI ENOTAMI 
Proces izdelave projektne dokumentacije je zapleten postopek, ki zahteva veliko vhodnih 
podatkov in sodelovanje različnih strokovnih področij. Za preglednost posameznih vhodnih 
podatkov, ki ključno vplivajo na celoten proces, lahko tega razdelimo na več faz: 
 
1. priprava ponudbe, 
2. izdelava detajlnega modela za naročilo, 




Tema magistrske naloge se navezuje na faze 1  ̶3, saj faza proizvodnje in montaže zaenkrat 
še nista neposredno povezani s projektiranjem v BIM.  
 
2.1 Priprava ponudbe 
V začetni fazi projekta so ključnega pomena dobro zastavljeni in enolično določeni vhodni 
podatki. Kvaliteta in enoličnost teh parametrov namreč neposredno vplivata na celoten proces 
izdelave projekta. Glavni akterji v tej fazi so komercialisti, ki komunicirajo neposredno s 
strankami ter tako definirajo njihove zahteve in potrebe. V tej fazi se sicer izdela osnoven 
model BIM objekta, vendar je še vedno komercialist tisti, ki mora predvideti smer, zahtevnost 
in izvedbo projekta.  Ko se stranka odloči oddati povpraševanje za modularni objekt, so za 
komercialista pomembni sledeči vhodni podatki: 
 
- način izvedbe modularnih enot, 
(Modularne enote se lahko v celoti sestavi v proizvodnem obratu in nato 
transportira na končno lokacijo ali pa se jih razmontirane zapakira v pakete, ki 
se jih nato transportira na željeni cilj in tam sestavi.) 
 
- statično-konstrukcijske zahteve objekta, 
(Definirati je potrebno zahtevane obremenitve, ki jih mora objekt prenesti (te so 
velikokrat pogojene z lokacijo in namembnostjo objekta), definira se način 
transporta in manipulacija z modularnimi enotami (prenašanje z viličarjem ali 
žerjavi, obešanjem ali s podpiranjem).) 
 
- namembnost objekta, 
(Definira se namen modularnega objekta; ali bo le-ta predstavljal pisarne, 
izobraževalno ustanovo, vojaško, stanovanjsko poslopje, sanitarije itd.) 
 
- velikost objekta, 
(Kolikšna je neto uporabna površina, ki jo stranka potrebuje; določi se št. in 
dimenzije potrebnih modularnih enot.) 
 
 
- energetske zahteve objekta, 
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(Kako energetsko učinkovit mora biti objekt; določi se material izolacije, 
debelina sten, stropov, podov, zaključne obloge, način ogrevanja in hlajenja 
objekta.) 
 
- elektro in strojne instalacije,  
(Definira se potrebna količina elektro opreme; določi se obremenitev strojnih 
inštalacij (št. sanitarnih prostorov in sanitarne opreme).) 
 
- posebnosti objekta, 
(Določitev raznoraznih posebnosti objekta na zahtevo stranke, kot so stopnice, 
nadstreški, sekundarne strešne ali fasadne konstrukcije itd.) 
 
Vsi zgoraj navedeni vhodni podatki so neposredno pomembni za izdelovalca ponudbenih 
načrtov, saj mora pravilno predvideti dimenzije in uporabo modularnih enot, postavitev 
prostorov ter elektro in strojnih inštalacij in potencialne posebnosti objekta, kot so npr. razni 
preboji skozi tla ali strope, da le-ti v kasnejših fazah projekta ne sovpadajo z ostalimi 
konstrukcijskimi zahtevami modularnih enot. 
 
Tako se v fazi priprave ponudbe izdela osnoven, nedetajlen model modularnega objekta, ki 
vsebuje vse ključne informacije, da lahko stranka presodi, ali zasnovani objekt ustreza njenim 
zahtevam. Ponudbena risba vsebuje tudi osnoven popis modularnih enot, vrat, oken, elektro 
in sanitarne opreme objekta.  
 
Prav tako je v tej fazi opravljen začetni statični izračun objekta, da se določi potrebne ojačitve 
in dimenzije posameznih nosilnih elementov modularnih enot. Dimenzije profilov ter ostale 
konstrukcijske posebnosti so namreč pogojene tako z obremenitvami objekta kot tudi z 
dimenzijami potrebnih/zahtevanih modularnih enot. 
 
2.2 Izdelava detajlnega modela za naročilo 
Druga faza je potrditev naročila projekta. V tej fazi gre za natančnejšo definicijo vhodnih 
podatkov iz prve faze: 
 
- vsaka modularna enota dobi svojo identifikacijsko številko, 
 
- pridobijo se ponudbe zunanjih izvajalcev in proizvajalcev (nekatere elemente je 
potrebno točneje definirati tudi že v prvi fazi), 
 
- izdela se točnejši model BIM objekta: 
o model se pregleduje v bolj detajlnem načinu (vidne so konstrukcijske 
posebnosti modularnih enot in njihovih sklopov), 
o izdelajo se detajlni popisi uporabljenih elementov (npr. vrata, okna, elektro, 
sanitarna ter ostala specialna oprema), 
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o dodajo se zaključni elementi (npr. vertikalne, talne in stropne spojne maske 
med modularnimi enotami ter talne in stropne obrobe posamezne modularne 
enote), 
o izdela se popise in specifikacijo za pridobitev ponudb sekundarnih fasad, 
stopnišč, nadstreškov in ostalih nestandardnih elementov, 
 
- v komercialnem oddelku se pripravi točen izračun uporabljenih elementov. 
 
2.3 Izdelava delavniške dokumentacije 
V tretji fazi se večina projektnega dela prenese v oddelek konstrukcije. Ob enostavnih objektih 
je posameznemu projektu dodeljen en(1) konstruktor in en (1) električar, pri zahtevnejših 
projektih pa sodeluje med sabo več konstruktorjev. V tem primeru na skupnem modelu BIM 
konstruktorji sodelujejo hkrati, vsak pa je zadolžen za vnaprej dodeljena področja. 
 
V tej fazi se vršijo sledeči procesi: 
- izdelava načrtov podnih in stropnih sestavov modularnih enot, 
- izdelava načrtov fasadnih panelov, 
- izdelava načrtov predelnih sten, 
- izdelava načrtov strojnih inštalacij, 
- izdelava načrtov električnih inštalacij, 
- izdelava načrtov spojnih elementov (za spajanje modularnih enot med sabo), 
- izdelava načrtov za nestandardne elemente, 
- popis vseh uporabljenih elementov. 
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2.4 Diagram izvedbe projekta 
Spodnji diagram prikazuje shematični prikaz procesa izdelave projekta znotraj podjetja REM, 
d. o. o. Vsebuje 3 glavne faze, ki so odvisne od določenih vhodnih podatkov. Za prehod med 
fazami so potrebne nove informacije, ki dodatno definirajo podani problem. V sklopu tretje faze 
so prikazani rezultati celotnega procesa, ki se nato uporabijo za začetek proizvodnje 
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3 MODELI BIM 
3.1 Stopnje določenosti modelov BIM (LOD – Level of Development) 
Stopnje določenosti modelov BIM so sestavljene iz stopnje geometrijske in informacijske 
podrobnosti. Le-te so sledeče [16]: 
 
- LOD 100 
o model je prikazan samo volumensko, 
o definirani so osnovni dimenzijski parametri. 
 
- LOD 200 
o model je prikazan z grobo geometrijo, 
o model vsebuje osnovne negeometrijske informacije. 
 
- LOD 300 
o natančnejše modeliranje s točneje določeno geometrijo, 
o možna izdelava delavniških načrtov, 
o model vsebuje več negeometrijskih informacij. 
 
- LOD 350 
o poleg natančnejših modelov je vključena interakcija med posameznimi modeli. 
 
- LOD 400 
o posamezni elementi se združujejo v sestave, 
o vsebuje vse detajle, na podlagi katerih je možna izdelava sestavov in 
prefabrikantov. 
 
- LOD 500 
o stopnja modeliranosti sestavov je tako natančna, da omogoča kontrolo 
vzdrževanja in nadzora sistemov, 
o omogoča izvajanje analiz in predstavlja model, kot je ta sestavljen v realnem 
svetu. 
 
Zgoraj naštete stopnje lahko razvrstimo tudi po fazah, ki nastopijo med izvajanjem projekta. 
Stopnji LOD 100 in LOD 200 največ uporabljajo arhitekti v fazi koncipiranja objekta, ko je 
pomembna hitrost in odzivnost modela, prikazati pa se želijo le osnovne informacije za 
prostorsko predstavo objekta in njegovih elementov. 
 
Stopnja LOD 300 je večinoma primerna za inženirja, ko se začne konkretno načrtovanje, 
izdelava načrtov ter proizvodnja elementov. 
 
Stopnji LOD 350 in LOD 400 vsebujeta informacije, ki so primerne v fazi gradnje objekta. 
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Stopnja LOD 500 pa je končna stopnja, ki predstavlja že zgrajen objekt in se v njej lahko 




Diagram 3: Diagram stopenj določenosti modelov BIM in njihova uporaba [23]  
 
3.2 Uporaba BIM-a v podjetju REM, d. o. o. 
V podjetju REM, d. o. o., gre pri projektiranje objektov za nekakšno mešanico strojnega in 
gradbeniškega konstruiranja objektov. V proizvodnji se namreč izdelajo končne modularne 
enote, ki se nato transportirajo na lokacijo postavitve, tam pa se izvede povezava enot v celoto, 
montaža spojnih elementov, po potrebni zaključna pleskarska dela in nato priključitev objekta 
na infrastrukturo. Lahko bi se reklo, da je proizvodnja modularnih enot skoraj bolj podobna 
serijski proizvodnji avtomobilov z razliko, da se podjetje zadnja leta aktivno usmerja v izdelavo 
modularnih enot, popolnoma prilagojenih potrebam kupcev, zato je ta vse prej kot serijska. 
Projektiranje BIM se izvaja v programski opremi podjetja Autodesk, in sicer v programu Revit. 
Pristop BIM k načrtovanju modularnih objektov je v podjetju dobrodošel predvsem zaradi 
povečanja hitrosti izdelave delavniške dokumentacije, zmanjšanja napak pri izdelavi 
dokumentacije in enostavnejšega popisa uporabljenih elementov. Ker ne gre za projektivno 
podjetje, tudi ni potrebe po osnovnih modelih stopnje LOD 100, saj se že v fazi priprave 
ponudbe kupcem prikaže konkretnejšo zasnovo objekta in njegovih delov. Tako je večina 
modelov BIM zasnovanih v stopnjah LOD 200–LOD 400.  
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Kot že omenjeno, je tovrstno proizvodnjo oz. gradnjo težko umestiti samo v gradbeništvo, saj 
zahteva poseben pristop do celotnega procesa zasnove objekta in izdelave delavniške 
dokumentacije. Temu primerno so vsi modeli BIM, uporabljeni v projektu, zasnovani v podjetju 
in prilagojeni njegovim potrebam. V primeru modelov BIM, dobljenih s strani proizvajalcev 
opreme, se te prilagodi za uporabo v njihovem okolju BIM. Tako je večina modelov struženih 
v sestave, vsi modeli pa so tudi parametrično zasnovani. Poglejmo to na primeru preprostega 
umivalnika. 
   
Slika 9: Splošni model BIM (levo) in model BIM podjetja REM, d. o. o. (desno) 
 
Kot lahko vidimo na zgornji sliki, vsebuje splošni model BIM umivalnika samo umivalnik z 
določenimi informacijami, model BIM v podjetju REM, d. o. o., pa je prilagojen tako, da vsebuje 
tudi dodatne elemente, kot so vtičnica, obešalo, ogledalo, polica, ojačitev stene itd. 
Kombinacija tako zasnovanega modela BIM in ustreznih filtrov nam ob postavitvi enega 
samega modela hkrati pripravi tudi model stene za izdelavo delavniške dokumentacije ipd. 
Poleg tega takšen model zahteva tudi visok nivo parametrizacije, saj vsak element vsebuje 
svoje informacije in mora biti po svoje prilagodljiv. 
 
V sklopu te magistrske naloge je bilo tako poleg modela BIM okvirja kontejnerja, ki predstavlja 
osnovo za izdelavo projekta, izdelanih/dodelanih še 100+ ostalih modelov BIM, prenovljena je 
bila predloga (template) okolja BIM, izdelani so bili tudi predloga in konstrukcijski elementi za 
izdelavo delavniških načrtov sestave poda. 
 
Trenutno okolje BIM v podjetju služi predstavitvi objektov v 3D-okolju, izdelavi delavniške 
dokumentacije za izdelavo podnih in stropnih sestavov, fasadnih in predelnih sten, načrtov 
električnih napeljav, naročanju sekundarnih fasad objektov, izdelavi popisov raznih elementov 
in vizualizaciji objektov. V prihodnje je cilj v okolju BIM načrtovati tudi strojne instalacije, 
izdelovati dokumentacijo za spojne elemente ob spajanju večjih modularnih enot, opravljati 
energetske analize itd. 
16                                      Bojanc, D. 2018. Parametrizacija elementov bivalnih kontejnerjev za projektiranje BIM 
Mag. delo, Ljubljana, UL FGG, Magistrski študijski program druge stopnje Gradbeništvo. 
  
 
3.3 Zasnova modela BIM bivalnega kontejnerja 
Model BIM bivalnega kontejnerja je bil zasnovan tako, da njegov geometrijski prikaz ustreza 
dejanskemu izdelku v realnem svetu. Računalniški model je ustvarjen na podlagi bivalne enote 
podjetja REM, d. o. o. Za lažje in hitrejše upravljanje 3D-modela med projektiranjem sta bila 
izdelana še 2 dodatna, manj detajlna modela. Tako lahko model pregledujemo na 3 različnih 
nivojih detajlov: coarse (model z minimalni detajli), medium (model s srednjo stopnjo detajlov) 
in fine (model z visoko stopnjo detajlov). 
 
Coarse (minimalni detajli): 
 
Sestavni deli so prikazani v 1D- in 2D-načinu. Prikazane so samo oblika in konstrukcijske 
odprtine kontejnerja. Takšna zasnova je uporabljena, kadar je potrebno izpostaviti elemente, 
ki niso del okvirja, kot npr. fasadne ali predelne stene, električne in vodovodne inštalacije, 
sekundarne fasade, steklene fasade ipd. 
 
 
Slika 10: Prikaz okvirja kontejnerja z minimalnimi detajli 
 
Medium (srednji nivo detajlov): 
 
Sestavni deli so prikazani v 3D-načinu. Površine in robovi so ostri brez zaokrožitev. Prav tako 
ni vidnih raznih priključnih pločevin, vogalnih zarez v podnih in stropnih ploščah, odtočnih cevi 
za meteorno vodo, spoja strešne pločevine ipd. Takšen prikaz okvirja je uporabljen od zasnove 
ponudbene risbe vse do proizvodne dokumentacije, saj nivo detajlov zadošča potrebam 
projektiranja, hkrati pa je model dovolj »lahek« in obvladljiv za manipuliranje. 
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Slika 11: Prikaz okvirja kontejnerja s srednjo stopnjo detajlov 
 
Fine (visoko nivo detajlov): 
 
Prikazan je zelo natančen in detajlen model kontejnerja. Ne vsebuje le najmanjših delov, kot 
so npr. vezna sredstva ipd. Model s takšnim nivojem detajlov se uporablja za prikaz detajlov 
izvedbe, prerezov, vizualizacije ipd. Hkrati je tudi grafično najbolj zahteven, zato se njegovi 
uporabi pri splošnem projektiranju izogibamo. 
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3.4 Sestava modela BIM kontejnerja 





Stropni sestav    Stebri    Podni sestav 
         
Slika 13: Glavni sestavni deli okvira kontejnerja 
 
Posamezni sklopi so medsebojno neodvisni modeli, le-ti pa so zgrajeni iz več sestavnih delov. 
Različni nivoji detajlov so uporabljeni pri vseh sestavnih elementih. 
 
3.4.1 Stropni sestav 
Stropni sestav je sestavljen iz sledečih elementov: 
- vogalniki, 
- hladno oblikovani primarni nosilci, 
- stropne lege, 
- stropna plošča (izolacija in zaključne obloge). 
 
Vogalniki 
Vogalniki predstavljajo povezavo med prečnimi in vzdolžnimi nosilci ter stebri kontejnerja. 
Prenašati morajo obremenitve iz horizontalnih v vertikalne nosilne elemente, hkrati pa morajo 
biti konstrukcijsko zasnovani tako, da omogočajo odvajanje vode s strehe kontejnerja. 
 
 
Slika 14: Pozicija vogalnikov v stropnem sestavu 
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Slika 15: Vogalnik stropa z različnimi stopnjami detajlov – coarse (levo), medium (sredina), fine 
(desno) 
Hladno oblikovani primarni nosilci 
Primarni nosilci lahko vsebujejo tudi poglobitve – mesta, namenjena priklopu elektrike in 
povezovanju elektrike med kontejnerji. 
 
 
Slika 16: Pozicija primarnih nosilcev v stropnem sestavu 
 
 
Slika 17: Primarni nosilec stropnega sestava 
 
 
Slika 18: Primarni nosilec stropnega sestava s poglobitvami (električnimi priključki) 
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Stropne lege niso del projektnega modela kontejnerja. Uporabljajo se v posebnem modelu 
stropnega sestava, ki je namenjen izdelavi proizvodne dokumentacije. V primeru raznih odprtin 
skozi strope se konstrukcijo stropnega sestava prilagodi tako, da lahko odprtine potekajo 
nemoteno. Takšnih opcij je praktično neskončno mnogo, zato postavitev leg ni uporabljena v 
projektnem modelu okvirja, saj bi le dodatno obremenila model, ki pa v tej fazi ni potreben. V 
fazi realizacije projekta se ponudbeno zasnovo uvozi v ločeno predlogo Revit stropnega 
sestava, kjer se izdela delavniška dokumentacija stropov. 
 
Sicer obstajata 2 modela stropne lege, ki se uporabljajo za kontejnerje do širine 2435 mm, in 
za tiste, ki so večji od omenjene dimenzije. 
 
 




Slika 21: Stropna lega za kontejnerje širine 2435 mm ali več 
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Stropna plošča (izolacija in zaključne obloge) 
Stropna plošča je prikazana z različnimi stopnjami detajlov. V srednji stopnji detajlov vidimo le 
eno plast plošče, ki zadošča predstavi o debelini stopne plošče. V visoki stopnji detajlov so 
vidne posamezne plasti, kot so izolacija in različne stropne obloge. Prav tako je vidna zunanja 
plast  
 ̶  krovna pločevina stropnega sestava. 
 
 
Slika 22: Pozicija stropne plošče v stropnem sestavu 
 
 
Slika 23: Stropna plošča s srednjo stopnjo detajlov 
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3.4.2 Podni sestav 
Podni sestav je sestavljen iz sledečih elementov: 
- vogalniki, 
- hladno oblikovani primarni nosilci, 
- hladno oblikovani sekundarni nosilci (prečke poda), 
- podna plošča (izolacija in zaključne obloge). 
 
Vogalniki 
Vogalniki predstavljajo povezavo med prečnimi in vzdolžnimi nosilci ter stebri kontejnerja. 
Vogalniki v podnem sestavu so manj obremenjeni kot tisti v stropnem. Poleg zagotavljanja 
kompaktnosti kontejnerskega okvirja so konstrukcijsko zasnovani tako, da omogočajo 
odvajanje vode, ki preko vgrajenih cevi priteče s strehe kontejnerja. 
 
Slika 25: Pozicija vogalnikov v podnem sestavu 
 
   
Slika 26: Vogalnik poda z različnimi stopnjami detajlov – coarse (levo), medium (sredina), fine (desno) 
 
Hladno oblikovani primarni nosilci 
Primarni nosilci lahko vsebujejo tudi odprtine za vilice – mesta, namenjena za manipulacijo 
okvirjev s pomočjo viličarja. 
 
Slika 27: Pozicija primarnih nosilcev v podnem sestavu 
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Slika 28: Primarni nosilec podnega sestava 
 
 
Slika 29: Primarni nosilec podnega sestava z odprtinami za vilice 
 
    
Slika 30: Profil primarnega nosilca podnega sestava s srednjo (levo) in visoko (desno) stopnjo detajlov 
 
Hladno oblikovani sekundarni nosilci (prečke poda) 
Prečke poda niso del projektnega modela kontejnerja. Uporabljajo se v posebnem modelu 
podnega sestava, ki je namenjen izdelavi proizvodne dokumentacije. V primeru raznih odprtin, 
vodovodnih instalacij, ojačitev ipd. v podnih sestavih se konstrukcijo podnega sestava prilagodi 
tako, da lahko omenjeni elementi potekajo nemoteno. Takšnih opcij je praktično neskončno 
mnogo, zato postavitev prečk ni uporabljena v projektnem modelu okvirja, saj bi le dodatno 
obremenila model, ki pa v tej fazi ni potreben. V fazi realizacije projekta se ponudbeno zasnovo 
uvozi v ločeno predlogo Revit podnega sestava, kjer se izdela delavniška dokumentacija 
podov. 
 
24                                      Bojanc, D. 2018. Parametrizacija elementov bivalnih kontejnerjev za projektiranje BIM 




Slika 31: Sekundarni nosilec (prečka) podnega sestava 
 
Podna plošča (izolacija in zaključne obloge) 
Podna plošča je prikazana z različnimi stopnjami detajlov. V srednji stopnji detajlov vidimo le 
eno plast plošče, ki zadošča predstavi o debelini podne plošče. V visoki stopnji detajlov so 
vidne posamezne plasti, kot so izolacija in različne obloge poda.  
 
 
Slika 32: Pozicija podne plošče v podnem sestavu 
 
 
Slika 33: Podna plošča s srednjo stopnjo detajlov 
 
 
Slika 34: Podna plošča z visoko stopnjo detajlov 
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Stebre predstavljajo hladno oblikovani jekleni profili L-oblike. Uporabljajo se pločevine, 
debeline od 3 do 6 mm, odvisno od zahtevnosti in obremenitev, ki delujejo na objekt. Kraki 
stebrov so lahko različnih dolžin, odvisni so predvsem od debeline fasadnih panelov ali od 
načina notranjih spojnih elementov. Če npr. želimo imeti med kontejnerji raven spoj po notranji 
steni, se  uporabi profil stebra z manjšim krakom, da ta ne sovpada z zaključno oblogo. 
 
                                         
Slika 35: Steber z različnimi stopnjami detajlov – coarse (levo), medium (sredina), fine (desno) 
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3.5 Parametri modularne enote 
Model BIM modularne enote je zasnovan tako, da se posamezni vhodni parametri uporabljajo 
v različnih fazah izdelave projekta. Tako lahko med izdelavo projekta izkoriščamo različne 
nivoje detajlov, v katerih je izdelan model, saj v začetnih fazah detajlen model zaradi 
predstavitvene narave ni potreben, kasneje pri konstruiranju in izdelavi delavniške 
dokumentacije pa so detajli še kako pomembni, da ne pride do nepotrebnih sovpadanj različnih 
konstrukcijskih in nekonstrukcijskih elementov. 
 
Dodatno so bili v sklopu magistrske naloge poleg parametričnega modela okvirja 
izdelani/dodelani tudi drugi modeli BIM, ki jih podjetje REM, d. o. o., uporablja pri svojem 
konstruiranju objektov iz modularnih enot. Gre namreč za specifičen pristop k projektiranju v 
BIM, zato so temu primerno prilagojeni tudi ostali modeli BIM za hitro in učinkovito izdelavo 
delavniške dokumentacije. Glavno vodilo pri izdelavi modelov je enostavnost uporabe in 
zmanjševanje vnosa napak pri izdelavi delavniške dokumentacije. Več o tem v poglavju 3.5. 
 
3.5.1 Seznam parametrov modela BIM bivalnega kontejnerja 











- višina stropnega sestava (izolacija), 
- višina podnega sestava (izolacija), 
- dimenzije stebrov, 
- odmik omarice z varovalkami od vzdolžne in prečne strani enote, 
- debelina 1. stropne obloge, 
- debelina 2. stropne obloge, 
- debelina 3. stropne obloge, 
- debelina 1. talne obloge, 
- debelina 2. talne obloge, 
- debelina 3. talne obloge, 
- pozicija ozemljitve na prečni strani enote. 
 
Barva: 
- stropnega sestava, 
- podnega sestava, 
- stebrov, 
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- strešne pločevine. 
Materiali: 
- stropnih profilov, 
- stropnih vogalnikov, 
- podnih profilov, 
- podnih vogalnikov, 
- stebrov, 
- izolacije stropa, 
- izolacije poda, 
- 3 različnih oblog stropa, 
- 3 različnih oblog poda. 
 
Segmenti konstrukcije: 
- električni priključki na vzdolžni ali prečni strani enote, 
o širina priključkov, 
- ozemljitev v vogalnikih ali na prečni strani enote, 
- odprtini za viličarja, 
o širina odprtin, 
o višina odprtin, 
o razmik med odprtinama, 
- odmik fasadnih panelov od robov enote za vsako stran modularne enote posebej, 
o debelina dodatnih oblog (npr. gips ipd.), 
- do 3 različne obloge stropa, 
- do 3 različne obloge poda, 
- selektiven prikaz delov enote: 
o stropnega in podnega sestava,  
o stebrov,  
o stropne in podne plošče, 
o odtočnih cevi v stebrih. 
 
Drugo: 
- številka enote proizvajalca, 
- številka enote kupca. 
 
Modularni enoti je mogoče pripisovati tudi druge lastnosti, ki pa niso neposredno del modela 
BIM. Tako lahko določimo različne parametre fasadnim panelom, ki nato skupaj z modelom 
konstrukcije modularne enote tvorijo zaključen model modularne enote: 
- modul panelov (širina posameznega fasadnega panela), 
- tip izolacije, 
- debelina izolacije, 
- notranja in zunanja obloga, 
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3.5.2 Vhodni parametri v fazi priprave ponudbe 
V prvi fazi se izpolni le nekaj ključnih vhodnih parametrov, kot so: 
- dolžina enote, 
- širina enote, 
- višina enote, 
- višina podnega sestava, 
- višina stropnega sestava, 
- dimenzija stebrov, 
- barva modularne enote, 
- izvedba podnega sestava z žepi za vilice ali brez, 
- izvedba stropnega sestava z električnimi priključki ali brez. 
 
V nadaljnjih fazah se izpolni ostale parametre po potrebi. Več parametrov ko se izpolni, 
natančnejši model in več informacij lahko dobimo iz modela BIM. 
 
3.6 Ostali modeli BIM 
Kot je že bilo omenjeno, je bilo v sklopu naloge razvitih ali pa prenovljenih veliko 
novih/obstoječih modelov BIM. Vsi modeli so parametrični, saj je zahtevana njihova velika 
fleksibilnost. Parametri v modelu pomenijo možnost prilagajanja in spreminjanja modela s 
strani uporabnika preko vnaprej definiranih dimenzij, definicij, formul ipd. Kadar imamo na voljo 
enolično določen in neprilagodljiv model, govorimo o neparametričnem modelu. Razliko si 
lahko ogledamo na primeru mize. Model mize je lahko zastavljen tako, da ji spreminjamo 
dolžino, širino in višino, torej vsebuje več vnaprej definiranih parametrov. V nasprotnem 
primeru so te dimenzije lahko vnaprej določene in uporabniku ni omogočeno vplivati nanje. 
Tedaj govorimo o neparametričnem modelu. 
V našem primeru gre po večini za združevanje več parametričnih modelov ali tako imenovano 
»nestanje« deljenih podrejenih modelov v nadrejene. Izvrsten primer so npr. vtičnice, stikala 
in razne ojačitve. V predlogi BIM lahko najdemo omenjena stikala, vtičnice, ojačitve fasadnih 
panelov in podobne elemente. Ti elementi so kasneje tudi del nadrejenih družin, kot so npr. 
klimatske naprave, umivalniki, grelniki vode itd. Prednost tega pristopa je, da v primeru 
popravila podrejenega modela to opravimo direktno na modelu samem, spremembe pa se 
nato odražajo v vseh nadrejenih modelih. V nasprotnem primeru bi morali ročno vnesti 
spremembe v vsak nadrejeni model posebej. Hkrati nam ta pristop omogoča tudi izdelavo 
popisov podrejenih modelov. Tako se v popisu električnih elementov izpiše tudi vtičnica, ki je 
uporabljena pri grelniku vode. 
 
Ob izdelavi modelov je potrebno biti pozoren na njihov prikaz. V fazi ponudbe želimo čim lažji 
in hitrejši model, zatorej ga v tlorisu prikazujemo le shematično, kasneje v fazi razde lave pa je 
možno videti detajlni model. Modeli so zasnovani tudi tako, da so vidni v vseh pogledih, 
uporabljajo se namreč tlorisni pogledi, pogledi od spodaj navzgor, narisi in 3D-prikazi. Pri 
izdelavi delavniške dokumentacije je potrebno bivalne kontejnerje združevati v sestave, ki 
imajo zopet svoje zahteve glede pogledov in vidnosti posameznih elementov. 
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Nekateri glavni modeli BIM znotraj predloge: 
- 10 tipov vrat, 
- 24 tipov vrat steklene fasade, 
- 8 tipov oken, 
- 12 tipov oken steklene fasade, 
- 3 tipi atike (okrasne obrobe bivalnih kontejnerjev), 
- 15 tipov luči, 
- več kot 50 tipov električnih elementov, kot so stikala, vtičnice, klimatske naprave itd., 
- 30 tipov sanitarnih elementov, kot so umivalniki, školjke, odtoki, grelniki vode itd., 
- lesena sekundarna fasada, 
- vertikalni, stropni in talni spojni elementi, 
- odprtine sten, podov in stropov (vsebujejo zaključne obrobe), 
- ojačitve fasadnih in predelnih panelov, 
- veliko ostalih modelov ... 
   
Slika 37: Okrasne obrobe in spojni elementi 
 
    
Slika 38: Stikala in vtičnice 
 
   
Slika 39: Ogrevalna telesa 
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Slika 40: Hladilna telesa 
            
Slika 41: Svetlobna telesa 
 
                      
             
Slika 42: Sanitarni elementi 
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Slika 43: Steklena fasada in okna 
 
3.7 Predloge BIM 
Za izdelavo delavniške dokumentacije so bile zasnovane 4 različne predloge v programu Revit, 
in sicer osnovna predloga za risanje ponudbenih risb in izdelavo delavniške dokumentacije na 
področju fasadnih panelov, steklenih in sekundarnih lesenih fasad, vodovoda ter električnih 
instalacij, 2 predlogi za izdelavo jekla podnih in stropnih sestavov ter predloga za  izdelavo 




Slika 44: Predloga za risanje ponudb v okolju BIM 
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Slika 45: Predloga za risanje jekla podnih sestavov 
 
Slika 46: Predloga za risanje jekla stropnih sestavov 
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Slika 47: Predloga za risanje obrob odprtin 
 
Vsaka izmed predlog ima svoje zahteve glede pogledov in prikaza elementov, zato ima vsaka 
predloga ustvarjene individualne filtre pogledov, kosovnice in ostale specifikacije za izdelavo 
ustreznih delavniških risb. 
 
3.8 Interoperabilnost 
Velik del projektiranja v BIM je interoperabilnost tehnologije. BIM namreč temelji na 
informacijah, ki jih vsebujejo uporabljeni modeli. Te informacije so lahko podatki o materialu, 
geometriji, ekonomiji, svetilnosti, učinkovitosti modela itd. Če pa so vsi ti podatki prisotni in 
nam pomagajo med projektiranjem, se je logično vprašati, ali lahko te podatke uporabi tudi nek 
drug program ali delovno okolje oz. ali lahko naš model BIM komunicira z drugo programsko 
opremo in si z njo izmenjuje informacije. To namreč pomeni, da enkrat zasnovan i model ali 
objekt deli svoje informacije, ki jih s pridom uporabljajo drugi programi.  
 
Zakaj je to pravzaprav pomembno? Na projektu vedno sodeluje več strokovnjakov z različnih 
področij, velikokrat celo iz različnih podjetij. Zato je zelo velika možnost, da posamezno 
podjetje uporablja drugačno programsko opremo. Tedaj pride na vrsto interoperabilnost in 
sposobnost določene programske opreme, da izmenja podatke z drugo. Tako lahko arhitekt 
zasnuje stavbo v nekem programu, statično analizo se izvrši v drugem, konstrukcijske detajle 
v tretjem, strojne instalacije v četrtem itd. Ta veriga lahko pripelje do uporabe desetin različnih 
programov, ki so uporabljeni na enem samem projektu. Ker pa je potreba po uspešni 
medsebojni komunikaciji, so potrebni določeni standardi za prenos informacij. Najbolj 
prepoznavna med njimi sta standard IFC (Industry Foudnation Classes) in gbXML (Green 
Building XML).  
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V nalogi sta se uporabljala 2 različna programa za dosego cilja. Autodesk Revit za izdelavo 
modela BIM in Dlubal RFEM za statično analizo konstrukcije. Žal se je tovrstna modularna 
gradnja izkazala za prezahtevno, da bi podatke iz enega programa enostavno izvozili v 
drugega in nadaljevali z delom. Problem se namreč pojavi, da pri gradnji stavb iz bivalnih 
kontejnerjev nastopajo specifični spoji, ki povezujejo enote med seboj. Ustrezna definicija teh 
spojev je ključnega pomena za ustrezno postavitev računskega modela, kar pa žal v BIM 
modelu ni bilo mogoče oz. bi terjalo preveč dragocenega časa. Pri klasični gradnji, kot je npr. 
skeletna jeklena konstrukcija, je izmenjava modelov bistveno enostavnejša, saj tovrstna 
konstrukcija večinoma sestoji iz sklopov, kot so steber ̶ prečka, ki so lažje definirani in 
povzročajo manj izgub informacij s prenosom programske opreme. 
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4 IDEJNI PROJEKT IN UPORABA MODELA BIM 
V namene magistrske naloge je bil izdelan idejni projekt, osnovan na izdelanem modelu BIM 
modularne enote. V sklopu projekta je bil izdelan statično zahtevnejši poslovni modularni 
objekt, s katerim se želi prikazati prednosti modularne gradnje, ki je hkrati lahko tudi 
arhitekturno privlačen. Celoten objekt je zasnovan v okolju BIM (Autodesk Revit), statične 
analize pa so opravljene v programu Dlubal RFEM.   
 
4.1 Zasnova objekta 
Objekt je zasnovan kot 3-etažna poslovna stavba, sestavljena iz 5 modularnih enot. V pritličju 
in 1. nadstropju so uporabljene enake modularne enote z različno orientacijo, tako da skupaj 
tvorijo pravokotno obliko stavbe. V 2. nadstropju je enota večjih dimenzij, ki služi hkrati kot 
streha terasi v 1. nadstropju. 2. etaža je zasnovana kot konzolni sistem z namenom povečanja 
vizualne privlačnosti objekta in povečanja statične zahtevnosti sistema. Tako dobimo občutek 
lebdenja srednje in zgornje etaže objekta, ki deloma sloni na enoti 2. etaže, na drugi strani pa 
je podprta s stebri, ki skupaj z leseno sekundarno fasado dajejo bolj občutek arhitektnega 
dodatka kot nosilnega konstrukcijskega sistema. 
 
Zaradi zasnove objekta so pri vseh kontejnerjih uporabljeni večji nosilni profili v sestavah 
podov in stropov. Tako se izognemo prevelikim pomikom, povečamo togost konstrukcije, 
predvsem pa bistveno zmanjšamo potrebo po raznih ojačitvah, ki se sicer uporabljajo pri bolj 
kompleksnih zasnovah kontejnerske gradnje.  
 
 
Slika 48: 3D-prikaz poslovnega objekta 
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Slika 49: 3D-prikaz objekta in prerez skozi objekt 
 
Pritličje 
- 1 x kontejner 2435 x 6055 x 2915 mm 
- 1 x kontejner 2989 x 7325 x 2915 mm  
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- 1 x kontejner 2435 x 6055 x 2915 mm 
- 1 x kontejner 2989 x 7325 x 2915 mm  
 
Slika 51: Postavitev modularnih enot v 1. nadstropju 
Drugo nadstropje 
- 1 x kontejner 2435 x 9054 x 2916 mm    
 
Slika 52: Postavitev modularne enote v 2. nadstropju 
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4.2 Tloris in razporeditev prostorov 
Pritličje je namenjeno predvsem tehničnim prostorom in sprejemu strank, zato tu najdemo 
sejno sobo, manjšo kuhinjo, sobo za oskrbo objekta z električno energijo in informacijsko 
tehnologijo ter stranišče. Skupna uporabna površina prostorov v pritličju znaša 32,8 m2. 
 
 
Slika 53: Tloris pritličja 
 
Stopnišča v objektu so lesena montažna. V 1. nadstropje vodijo stopnice v obliki L za optimalni 
izkoristek prostora. V tej etaži se nahaja odprta pisarna, iz katere imamo dostop tudi do odprte 
terase. Del terase je nadkrit s kontejnerjem iz 2. nadstropja. Del zunanjih sten 1. nadstropja 
predstavlja steklena fasada, da v prostor dobimo čim več naravne svetlobe, hkrati pa ustvarimo 
navidezno odprtost prostora, saj so prostori sicer razmeroma ozki in podolgovati. Uporabna 
površina notranjih prostorov znaša 34,3 m2, terasa pa meri dodatnih 21,7 m2. 
 
Bojanc, D. 2018. Parametrizacija elementov bivalnih kontejnerjev za projektiranje BIM     




Slika 54: Tloris prvega nadstropja 
 
Po U-stopnicah se povzpnemo v 3. etažo, kjer se nahajata manjša pisarna in zasebni pisarniški 
prostor. Uporabna površina 3. nadstropja znaša 19,7 m2. 
 
 
Slika 55: Tloris drugega nadstropja 
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5 STATIČNA ANALIZA 
Statična analiza objekta je bila izvedena v programu Dlubal RFEM. Modularna oz. 
kontejnerska zasnova objekta se je izkazala za preveč zapleteno, da bi izvozili model BIM in 
ga uporabili za statično analizo. Tako je bil v te namene v RFEM-u zasnovan parametričen 
model kontejnerja z vsemi ključnimi nosilnimi elementi. Izpostaviti je treba tudi, da glavna tema 
te naloge ni statična analiza objekta, pač pa zasnova parametričnega modela BIM kontejnerja 




Slika 56: Parametričen model ovira kontejnerja v Dlubal RFEM 
 
Največji izziv pri snovanju modela so predstavljale povezave med kontejnerji. Tu namreč ne 
gre za povezave prečka  ̶prečka ali prečka  ̶steber, pač pa so enote med seboj povezane s 
spojnim materialom. Pri definiranju teh povezav je potrebno biti posebej pazljiv, saj lahko hitro 
pridemo do singularnosti sistema zaradi neustreznih sprostitev v določenem spoju. Prav tako 
je potrebno med seboj povezovati posamezne elemente, da tako ponazorimo interakcije med 
njimi. Na koncu pridemo do velikega števila elementov, ki jih je kar izziv nadzirati. Pri statični 
analizi takšnih objektov bi lahko rekli, da sama konstrukcija in analiza nista tako zahtevni, kot 
so zahtevne ustrezna zasnova, definicija elementov in nadzor modela. 
 
5.1 Nosilni elementi kontejnerja 
Pri bivalnem kontejnerju gre za okvirno momentno konstrukcijo s prostimi vzdolžnimi in 
prečnimi stranicami. Takšna zasnova je zelo ugodna za fleksibilnost prostorov in za 
konstrukcije do 5 etaž. Hkrati pa se zaradi takšne zasnove v vogalnih stebrih pojavijo 
bimomentne obremenitve, ki so za nosilni element zelo neugodne. 
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Podni sestav predstavlja brana, saj so vse sekundarne prečke poda privarjene na vzdolžne 
nosilne profile. Primarni prečni in vzdolžni profili so v vogalih privarjeni na podne vogalnike. 
Takšna zasnova poda ima veliko togost v svoji ravnini, hkrati pa prečke poda zagotavljajo 
bočno stabilnost vzdolžnim profilom. Tako imamo v podnem sestavu redko težave z nosilnostjo 
ali stabilnostjo glavnih nosilcev, v večini primerov je potrebno povečevati le število prečk ali 
njihove dimenzije. Prečkam zagotavlja bočno stabilnost nosilna podna plošča, ki je vijačena 
direktno v zgornjo pasnico U-profilov. 
 
Pri stropnem sestavu je zgodba nekoliko drugačna. Lesene lege v stropu so na vzdolžna 
nosilca pritrjene členkasto, ta povezava pa je zasnovana tako, da je ne moremo upoštevati kot 
bočno podporo vzdolžnemu profilu. Temu primerno so v stropnem sestavu privarjene prečne 
ojačitve iz L-profilov, število teh ojačitev pa je odvisno od dolžine kontejnerja. Le-te zagotavljajo 
bočno podpiranje stropnim nosilcem. Primarni prečni in vzdolžni profili so isto kot v podnem 
sestavu v vogalih privarjeni na stropne vogalnike. 
 
V obravnavanih kontejnerjih so uporabljeni večji izmed standardnih profilov podov in stropov. 
Standardni profili poda so namreč visoki 120 mm, stropa pa 200 mm. V obravnavanem objektu 
so uporabljeni višji profili, in sicer 170 mm v podu in 300 mm v stropu. Še vedno gre za 
standardne profile, ki jih uporabljajo v podjetju REM, d. o. o., za višje nosilne bivalne 
kontejnerje. Standardni profili stebrov so iz pločevine, debeline 3 mm, v obravnavani 
konstrukciji so uporabljeni stebri iz 4 mm debele pločevine, nekateri v pritličju so dodatno 
ojačani. Namesto standardnih vogalnikov iz 4 mm debele pločevine so uporabljeni močnejši 
vogalniki iz pločevine, debeline 6 mm, za zagotavljanje togosti spojev in prenosa obremenitev 
iz horizontalnih v vertikalne nosilne elemente. Vsi podatki o uporabljenih profilih so vidni v 
poročilu o statiki objekta na sledečih straneh tega poglavja. 
 
V stropnih sestavih so v obravnavanih kontejnerjih uporabljene torzijske ojačitve, ki sestojijo iz 
ojačitvenega rebra in hladno oblikovanega HOP-U-profila. Te ojačitve so nadgradnja 
standardnega L- profila, saj zagotavljajo večjo togost stropnega sestava in stabilnost vzdolžnih 




Slika 57: Torzijska ojačitev za strop, višine 300 mm 
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5.2 Obtežbe, mejna stanja in vrsta analize 
Objekt je bil analiziran po lokacijskih obremenitvah za območje Ljubljane. Tu je potrebno 
izpostaviti, da potresna analiza ni bila opravljena. Razlog za to je predvsem pomanjkanje 
časovnega faktorja, saj je bilo glavno vodilo izdelava ustreznega okolja BIM v namene 
kontejnerske gradnje in prikaz njegove uporabe na konkretnem primeru. Analiza je bila 




Predstavlja jo jeklena konstrukcija okvirjev kontejnerjev. Teža konstrukcije znaša 47,96 kN oz. 
slabih 4800 kg po podatkih iz RFEM-a. Tu lahko vidimo, da imamo pri modularni gradnji  
izredno lahko nosilno konstrukcijo. 
 
Stalna obtežba 
Vključuje vplive podnih in stropnih plošč, steklene fasade, fasadnih panelov, konstrukcije 
terase. 
qpod = 0,28 kN/m2 
qstrop = 0,23 kN/m2 
pfasadni paneli = 0,47 kN/m2 
psteklena fasada = 0,75 kN/m2 
 
Koristna obtežba 
Ker je objekt zasnovan kot poslovni objekt, je koristna ploskovna obtežba 2 kN/m2, ki je 
različno razporejena po objektu, tako da dobimo najslabše možne vplive zaradi njenega 
delovanja. Npr. v enem obteženem primeru je definirana samo v previsnem delu 1. 
nadstropja, da lahko vidimo, kaj se dogaja s konstrukcijo, ko je ne stabilizira obtežba na 
podprtem delu kontejnerjev. 
 
Obtežba snega 
Obtežba snega znaša sk = 1,21kN/m2. 
 
Obtežba vetra 
Vpliv vetra je upoštevan v intenziteti we,x = 0,74kN/m2 v X smeri objekta in we,y = 0,73kN/m2. 
Ker je objekt tlorisno pravilne oblike, je vpliv vetra v obeh smereh praktično enak. Obtežba 
vetra je bila zasnovana kot točkovna, in sicer je bila porazdeljena po vogalnikih kontejnerjev, 
ki hkrati predstavljajo etažne višine objekta. 
 
Začetne nepopolnosti 
Začetne nepopolnosti so upoštevane po EC3. Stebrom so določene tako globalne kot 
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5.2.2 Mejna stanja 
Program generira vsa možne kombinacije mejnih stanj, vendar so bila nekatera izločena zaradi 
hitrosti analize. Tako so na koncu ostale le ključne kombinacije mejnih stanj. 
 
Mejno stanje napetosti 
1,35 G + 1,50 Q + 0,90 W + 0,75 S 
1,35 G + 1,05 Q + 1,50 W + 0,75 S 
1,35 G + 1,05 Q + 0,90 W + 1,50 S 
 
Po zgornjem pravilu je tako nastalo 24 obtežnih kombinacij za MSN. 
 
Mejno stanje uporabnosti 
1,00 G + 1,00 Q + 0,60 W + 0,50 S 
1,00 G + 0,70 Q + 1,00 W + 0,50 S 
1,00 G + 0,70 Q + 0,60 W + 1,00 S 
 
Po zgornjem pravilu je tako nastalo 24 obtežnih kombinacij za MSU.  
 
Vse obtežne kombinacije so vidne v izpisu iz RFEM-a, ki je priložen na koncu poglavja o 
statični analizi. Pri vseh obtežnih kombinacijah so upoštevane tudi začetne nepopolnosti 
objekta. 
 
5.3 Konstrukcijske posebnosti objekta 
Osnovna sestava kontejnerjev se tako zelo malo odmika od standardne zasnove, ki jo podjetje 
uporablja pri vsakdanji proizvodnji, kar nakazuje močno in ugodno zasnovo že obstoječih 
kontejnerskih enot. Kljub okvirni zasnovi posamezne modularne enote je na objektu dodanih 
kar nekaj centričnih povezji, saj te močno prispevajo k razbremenitvi stebrov. V analizah je bilo 
namreč ugotovljeno, da hladno krivljeni stebri zelo dobro prenašajo osne obremenitve, meja 
nosilnosti pa je največkrat prekoračena zaradi pojavitve prevelikih momentov ob zgornjem ali 
spodnjem vpetju stebrov. To je v takem primeru povsem normalen pojav, saj so stebri 
momentno obremenjeni v obeh oseh.  
 
Hkrati pa se objekt precej oddaljuje od splošne kontejnerske gradnje, saj vsebuje nekaj 
nestandardnih konstrukcijskih elementov, ki sicer niso del osnovne konstrukcije modularne 
enote. Tako so bili v namene tega konkretnega objekta razviti vmesni podporni stebri. 
Poimenovani so bili kar »stebri pi«, saj po svoji obliki še najbolj spominjajo na grško črko pi. 
Hladno valjan profil stebra je dimenzij 150 x 90 x 5 mm. Zasnovan je tako, da se lahko nanj 
hkrati priključujejo tudi fasadni paneli, z notranje strani pa se vanj vstavi izolacija, da ne pride 
do toplotnih mostov. Steber je namenjen uporabi v primeru, ko v zgornji etaži delujejo 
znatnejše obtežbe, konkretneje neposredno na stropni nosilec, ki ima na mestu vmesnega 
stebra privarjena ojačitvena rebra, hkrati pa z njimi ojačamo tudi podni profil. Tako preprečimo 
deformacijo oz. porušitev prereza podnega ali stropnega profila, saj na teh mestih pričakujemo 
znatnejše tlačne sile. 
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Slika 58: Steber pi za podpiranje stropnega profila pri večjih obremenitvah 
 
Dodatno so previsni kontejnerji iz okvirne zasnove predelani v nekakšen palični okvir, saj lahko 
le na ta način zagotavljamo ustrezno togost enot. Obe enoti v 1. nadstropju namreč delujeta 
kot konzoli, zato morata imeti na eni strani zagotovljeno ustrezno sidranje, na prosti strani pa 
ustrezno togost v vertikalni smeri, da ne pride do prevelike podajnosti previsa. Obe enoti sta v 
previsnem delu tudi togo povezani med sabo, kar zopet znatno zmanjšuje podajnost sistema.  
 
 
Slika 59: Vmesni privarjeni stebri in diagonale zagotavljajo večjo togost okvirja kontejnerja 
 
V namene ustreznega sidranja previsnih enot in preprečitve prevrnitve, so bili zasnovani tudi 
novi spoji za prenos tovrstnih obtežb. Gre za povezavo med stebri ali distančnimi cevmi 
spodnje etaže in stebri zgornje etaže. Povežemo jih s pločevino, debeline 4 mm, na vsaki 
strani pa so pritrjeni s 4 M20-vijaki, kvalitete 10,9. Na notranji strani stebrov je privarjena 
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jeklena plošča, debeline 20 mm, v katero je tudi vrezan navoj. Povezovalna pločevina se 
namreč namešča ob montaži objekta, ko je notranjost modularnih enot že zaključena, torej jo 
bo potrebno pritrjevati z zunanje strani. V distančne cevi so namesto jeklene plošče privarjene 
puše z vrezanim navojem. 
 
 
Slika 60: Spoj med etažama 
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V pritličnih kontejnerjih sta uporabljena 2 ojačana vogalna stebra zaradi nastopa velikih tlačnih 
obremenitev. To sta zunanja vogalna stebra, ki podpirata previsni del kontejnerjev 1. etaže. 
Stebra sta sicer narejena iz pločevine, debeline 4 mm, v prostih krajiščih krakov pa imata 
dodatno privarjene kvadratne polne palice, dimenzij 20 x 20 mm. 
 
 
Slika 62: Računski model ojačenega profila stebra 
 
Tako ojačenemu stebru se poveča osna nosilnost za 55 %, kritična uklonska sila pa se poveča 
za 45 %. 
 
V nekaterih stropnih sestavih so nameščena tudi horizontalna povezja, ki preprečujejo 
prevelike horizontalne pomike in ustrezen prenos horizontalnih sil v vertikalne nosilne 
elemente. Horizontalna povezja so nameščena v kontejnerju št. 4 v 1. nadstropju in kontejnerju 
št. 5 v 2. nadstropju zgradbe. 
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5.4 Globalna analiza 
Globalna analiza je bila izvedena po teoriji drugega reda z upoštevanimi začetnimi 
nepopolnostmi. Stebri imajo upoštevane tudi lokalne nepopolnosti. Na sledečih straneh so 
priloženi izpisi iz programa RFEM, kjer so bile opravljene vse statične analize konstrukcije. 
Diagrami notranjih sil so priloženi po posameznem kontejnerju zaradi večje preglednosti 
rezultatov. 
 
V nobenem primeru ni bilo preseženo niti mejno stanje nosilnosti niti mejno stanje uporabnosti, 
kot je tudi razvidno iz statičnega poročila. Faktor povečanja obtežbe za povzročitev 
nestabilnosti konstrukcije znaša 2,9, kar govori o tem, da teorija prvega reda ne bi zadoščala 
pri vrednotenju globalne analize. Glede na nepravilno obliko konstrukcije je bilo takšen faktor 
oz. zahtevo po teoriji drugega reda tudi pričakovati. 
Analiza 3-etaznega modularnega objekta
Globalna analiza
Page: 48
 Project: Magistrska naloga  Model: 3-etazni objekt
MODEL - GENERAL DATA
General Model name : Magistrska naloga v2
Type of model : 3D
Positive direction of global axis Z : Downward
Classification of load cases and : According to Standard: EN 1990
combinations National Annex: SIST - Slovenia



























 Project: Magistrska naloga  Model: 3-etazni objekt
1.3 MATERIALS
Matl. Modulus Modulus Poisson's Ratio Spec. Weight Coeff. of Th. Exp. Partial Factor Material
No. E [kN/cm2] G [kN/cm2]  [-]  [kN/m3]  [1/°C] M [-] Model
1 Steel S 235 JR | EN 10025-2:2004-11
21000.00 8076.92 0.300 78.50 1.20E-05 1.00 Isotropic Linear Elastic
2 S250GD 1.0242 | EN 10346:2009-03
21000.00 8076.92 0.300 78.50 1.20E-05 1.00 Isotropic Linear Elastic
3 S350GD 1.0529 | EN 10346:2009-03
21000.00 8076.92 0.300 78.50 1.20E-05 1.00 Isotropic Linear Elastic
4 S355MC 1.0976 | EN 10149-2:2013-09
21000.00 8076.92 0.300 78.50 1.20E-05 1.00 Isotropic Linear Elastic
5 Poplar and Softwood Timber C24 | EN 338:2009-10
1100.00 69.00 6.971 4.20 5.00E-06 1.30 Isotropic Linear Elastic
6 Steel S 275 JR | EN 10025-2:2004-11
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 Project: Magistrska naloga  Model: 3-etazni objekt
1.13 CROSS-SECTIONS
Section Matl. J [cm4] Iy/u [cm4] Iz/v [cm4] Principal Axes Rotation Overall Dimensions [mm]
No. No. A [cm2] Ay/u [cm2] Az/v [cm2]  [°] ' [°] Width b Height h
2 SHAPE-THIN PROFIL POD WELSER 170X3
    4 0.32 565.25 99.70 3.39 0.00 92.0 189.9
11.51 2.88 3.89
6 SHAPE-THIN PROFIL STROP WELSER 280X3
    4 0.40 1359.86 66.97 4.63 0.00 70.0 280.1
14.09 1.44 6.18
10 SHAPE-THIN PROFIL STEBER 152X152X4 R
    3 0.73 664.23 196.61 45.00 0.00 152.0 152.0
14.68 5.80 4.89
15 SHAPE-THIN PROFIL STEBER 152X210X4 L
    3 0.85 271.77 1163.24 28.40 0.00 210.0 152.0
17.00 6.46 5.78
16 SHAPE-THIN PROFIL STEBER 152X210X4 R
    3 0.85 271.77 1163.24 -28.40 0.00 210.0 152.0
17.00 6.46 5.78
28 SHAPE-THIN HOP-U 40X150X40X2.5
    2 0.11 163.64 7.13 0.00 0.00 40.0 150.0
5.47 0.86 3.37
29 SHAPE-THIN HOP-U 40X150X40X3
    2 0.19 193.69 8.41 0.00 0.00 40.0 150.0
6.53 1.03 4.03
33 SHAPE-THIN HOP-U 40X280X40X3
    2 0.31 937.29 9.57 0.00 0.00 40.0 280.0
10.43 0.67 7.68
35 T-Rectangle 50/180
    5 618.81 2430.00 187.50 0.00 0.00 50.0 180.0
90.00 75.00 75.00
36 TO 50/30/3/3/3/3
    1 13.19 14.21 6.18 0.00 0.00 30.0 50.0
4.44 1.16 2.57
37 TO 100/30/3/3/3/3
    1 33.41 83.88 11.67 0.00 0.00 30.0 100.0
7.44 0.82 5.41
40 RD 18 | DIN 1013-1
    6 1.03 0.52 0.52 0.00 0.00 18.0 18.0
2.54 2.13 2.13
41 TO 150/30/4/4/4/4
    1 67.76 318.81 21.15 0.00 0.00 30.0 150.0
13.76 0.80 10.71
42 TO 120/120/4/4/4/4
    1 625.35 416.73 416.73 0.00 0.00 120.0 120.0
18.56 7.75 7.75
43 TO 100/100/3/3/3/3
    1 274.15 182.71 182.71 0.00 0.00 100.0 100.0
11.64 4.86 4.86
46 TO 50/30/4/4/4/4
    1 16.20 17.67 7.52 0.00 0.00 30.0 50.0
5.76 1.50 3.38
47 TO 100/30/4/4/4/4
    1 41.37 107.24 14.34 0.00 0.00 30.0 100.0
9.76 1.04 7.14
48 SHAPE-THIN T PROFIL 150X90X5
    4 1.46 130.94 420.16 0.02 0.00 150.0 90.0
19.48 3.57 3.89
49 FL 30x4x0.942 | ArcelorMittal (EN 10058-1:2003)
    1 0.06 0.02 0.90 0.00 0.00 30.0 4.0
1.20 1.00 1.00
50 QRO 60x3.2 | EN 10210-2:2006
    1 60.20 38.20 38.20 0.00 0.00 60.0 60.0
7.16 3.07 3.07
52 SHAPE-THIN PROFIL STEBER 152X210X4 R + 20X20 OJACITEV
    3 25.24 395.42 2197.43 -30.34 0.00 210.0 152.0
26.36 6.17 6.17
53 SHAPE-THIN PROFIL STEBER 152X210X4 L + 20X20 OJACITEV
    3 25.24 395.42 2197.43 30.34 0.00 210.0 152.0
26.36 6.17 6.17
54 SHAPE-THIN HOP-U 60X150X60X4
    2 0.51 339.77 34.43 0.00 0.00 60.0 150.0
10.27 2.61 5.12
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SHAPE-THIN PROFIL POD WELSER 170X3
CROSS-SECTION PROPERTIES SHAPE-THIN PROFIL POD WELSER 170X3
Cross-Section Property Symbol Value Unit
Cross-sectional area A 11.51 cm2
Shear area Au 2.88 cm2
Shear area Av 3.89 cm2
Location of the center of gravity uS 27.3 mm
Location of the center of gravity vS 76.0 mm
Moment of inertia Iy 563.62 cm4
Moment of inertia Iz 101.32 cm4
Moment of inertia Iyz -27.44 cm4
Angle of principal axis  3.39 °
Moment of inertia about the principal axis Iu 565.25 cm4
Moment of inertia about the principal axis Iv 99.70 cm4
Polar moment of inertia Ip 664.94 cm4
Polar moment of inertia Ip,M 1195.06 cm4
Governing radius of gyration ry 70.0 mm
Governing radius of gyration rz 29.7 mm
Governing radius of gyration ryz 15.4 mm
Radius of gyration (principal axis) ru 70.1 mm
Radius of gyration (principal axis) rv 29.4 mm
Polar radius of gyration ro 76.0 mm
Polar radius of gyration rp,M 101.9 mm
Warping radius of gyration rw,M 21.1 mm
Weight wt 9.1 kg/m
Surface Asurf 0.783 m2/m
Torsional constant J 0.32 cm4
Torsional constant, St. Venant portion JStVen 0.32 cm4
Torsional constant, Bredt portion JBredt 0.00 cm4
Torsional section modulus St 1.07 cm3
Distance from the shear center to the center of gravity yM -66.7 mm
Distance from the shear center to the center of gravity zM 11.5 mm
Warping constant referring to M Cw 5318.11 cm6
Fade factor  0.000481 1/mm
Elastic section modulus Su,max 60.30 cm3
Elastic section modulus Su,min -57.09 cm3
Elastic section modulus Sv,max 14.71 cm3
Elastic section modulus Sv,min -30.22 cm3
Warping section modulus Ww,max 112.47 cm4
Warping section modulus Ww,min -110.28 cm4
Statical moment of area Qu,max 37.35 cm3
Statical moment of area Qv,max 7.84 cm3
Stability parameter according to Kindem ru,Kindem 3.5 mm
Stability parameter rM,u 208.0 mm
Stability parameter according to Kindem rv,Kindem 75.9 mm
Stability parameter rM,v -27.9 mm
Plastic section modulus Zy,max 74.61 cm3
Plastic section modulus Zz,max 29.65 cm3
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c
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SHAPE-THIN PROFIL STROP WELSER 280X3
CROSS-SECTION PROPERTIES SHAPE-THIN PROFIL STROP WELSER 280X3
Cross-Section Property Symbol Value Unit
Cross-sectional area A 14.09 cm2
Shear area Au 1.44 cm2
Shear area Av 6.18 cm2
Location of the center of gravity uS 17.0 mm
Location of the center of gravity vS 123.4 mm
Moment of inertia Iy 1351.43 cm4
Moment of inertia Iz 75.39 cm4
Moment of inertia Iyz -104.05 cm4
Angle of principal axis  4.63 °
Moment of inertia about the principal axis Iu 1359.86 cm4
Moment of inertia about the principal axis Iv 66.97 cm4
Polar moment of inertia Ip 1426.83 cm4
Polar moment of inertia Ip,M 1700.58 cm4
Governing radius of gyration ry 97.9 mm
Governing radius of gyration rz 23.1 mm
Governing radius of gyration ryz 27.2 mm
Radius of gyration (principal axis) ru 98.2 mm
Radius of gyration (principal axis) rv 21.8 mm
Polar radius of gyration ro 100.6 mm
Polar radius of gyration rp,M 109.8 mm
Warping radius of gyration rw,M 19.3 mm
Weight wt 11.2 kg/m
Surface Asurf 0.955 m2/m
Torsional constant J 0.40 cm4
Torsional constant, St. Venant portion JStVen 0.40 cm4
Torsional constant, Bredt portion JBredt 0.00 cm4
Torsional section modulus St 1.34 cm3
Distance from the shear center to the center of gravity yM -39.0 mm
Distance from the shear center to the center of gravity zM -20.4 mm
Warping constant referring to M Cw 6327.74 cm6
Fade factor  0.000495 1/mm
Elastic section modulus Su,max 92.71 cm3
Elastic section modulus Su,min -99.03 cm3
Elastic section modulus Sv,max 13.52 cm3
Elastic section modulus Sv,min -24.20 cm3
Warping section modulus Ww,max 91.99 cm4
Warping section modulus Ww,min -182.78 cm4
Statical moment of area Qu,max 63.08 cm3
Statical moment of area Qv,max 8.05 cm3
Stability parameter according to Kindem ru,Kindem 8.4 mm
Stability parameter rM,u 274.2 mm
Stability parameter according to Kindem rv,Kindem 192.9 mm
Stability parameter rM,v 42.5 mm
Plastic section modulus Zy,max 125.98 cm3
Plastic section modulus Zz,max 24.83 cm3
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c
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SHAPE-THIN PROFIL STEBER 152X152X4 R
CROSS-SECTION PROPERTIES SHAPE-THIN PROFIL STEBER 152X152X4 R
Cross-Section Property Symbol Value Unit
Cross-sectional area A 14.68 cm2
Shear area Au 5.80 cm2
Shear area Av 4.89 cm2
Location of the center of gravity uS 46.4 mm
Location of the center of gravity vS 46.4 mm
Moment of inertia Iy 430.42 cm4
Moment of inertia Iz 430.42 cm4
Moment of inertia Iyz -233.81 cm4
Angle of principal axis  45.00 °
Moment of inertia about the principal axis Iu 664.23 cm4
Moment of inertia about the principal axis Iv 196.61 cm4
Polar moment of inertia Ip 860.84 cm4
Polar moment of inertia Ip,M 1758.56 cm4
Governing radius of gyration ry 54.2 mm
Governing radius of gyration rz 54.2 mm
Governing radius of gyration ryz 39.9 mm
Radius of gyration (principal axis) ru 67.3 mm
Radius of gyration (principal axis) rv 36.6 mm
Polar radius of gyration ro 76.6 mm
Polar radius of gyration rp,M 109.5 mm
Warping radius of gyration rw,M 11.2 mm
Weight wt 11.6 kg/m
Surface Asurf 0.750 m2/m
Torsional constant J 0.73 cm4
Torsional constant, St. Venant portion JStVen 0.73 cm4
Torsional constant, Bredt portion JBredt 0.00 cm4
Torsional section modulus St 1.83 cm3
Distance from the shear center to the center of gravity yM -55.1 mm
Distance from the shear center to the center of gravity zM -55.1 mm
Warping constant referring to M Cw 2193.05 cm6
Fade factor  0.001132 1/mm
Elastic section modulus Su,max 63.78 cm3
Elastic section modulus Su,min -63.78 cm3
Elastic section modulus Sv,max 34.50 cm3
Elastic section modulus Sv,min -30.22 cm3
Warping section modulus Ww,max 65.26 cm4
Warping section modulus Ww,min -65.26 cm4
Statical moment of area Qu,max 44.04 cm3
Statical moment of area Qv,max 11.71 cm3
Stability parameter according to Kindem ru,Kindem 0.0 mm
Stability parameter rM,u 243.4 mm
Stability parameter according to Kindem rv,Kindem 87.0 mm
Stability parameter rM,v 0.0 mm
Plastic section modulus Zy,max 88.02 cm3
Plastic section modulus Zz,max 46.79 cm3
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c
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SHAPE-THIN PROFIL STEBER 152X210X4 L
CROSS-SECTION PROPERTIES SHAPE-THIN PROFIL STEBER 152X210X4 L
Cross-Section Property Symbol Value Unit
Cross-sectional area A 17.00 cm2
Shear area Au 6.46 cm2
Shear area Av 5.78 cm2
Location of the center of gravity uS -69.3 mm
Location of the center of gravity vS 40.0 mm
Moment of inertia Iy 473.49 cm4
Moment of inertia Iz 961.52 cm4
Moment of inertia Iyz 373.01 cm4
Angle of principal axis  28.40 °
Moment of inertia about the principal axis Iu 271.77 cm4
Moment of inertia about the principal axis Iv 1163.24 cm4
Polar moment of inertia Ip 1435.01 cm4
Polar moment of inertia Ip,M 2822.46 cm4
Governing radius of gyration ry 52.8 mm
Governing radius of gyration rz 75.2 mm
Governing radius of gyration ryz 46.8 mm
Radius of gyration (principal axis) ru 40.0 mm
Radius of gyration (principal axis) rv 82.7 mm
Polar radius of gyration ro 91.9 mm
Polar radius of gyration rp,M 128.9 mm
Warping radius of gyration rw,M 10.7 mm
Weight wt 13.5 kg/m
Surface Asurf 0.866 m2/m
Torsional constant J 0.85 cm4
Torsional constant, St. Venant portion JStVen 0.85 cm4
Torsional constant, Bredt portion JBredt 0.00 cm4
Torsional section modulus St 2.14 cm3
Distance from the shear center to the center of gravity yM 75.6 mm
Distance from the shear center to the center of gravity zM -49.1 mm
Warping constant referring to M Cw 3244.14 cm6
Fade factor  0.001007 1/mm
Elastic section modulus Su,max 36.61 cm3
Elastic section modulus Su,min -39.97 cm3
Elastic section modulus Sv,max 103.75 cm3
Elastic section modulus Sv,min -83.59 cm3
Warping section modulus Ww,max 71.81 cm4
Warping section modulus Ww,min -95.07 cm4
Statical moment of area Qu,max 18.76 cm3
Statical moment of area Qv,max 62.91 cm3
Stability parameter according to Kindem ru,Kindem 115.2 mm
Stability parameter rM,u -103.3 mm
Stability parameter according to Kindem rv,Kindem -17.0 mm
Stability parameter rM,v 273.9 mm
Plastic section modulus Zy,max 58.25 cm3
Plastic section modulus Zz,max 124.75 cm3
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c
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SHAPE-THIN PROFIL STEBER 152X210X4 R
CROSS-SECTION PROPERTIES SHAPE-THIN PROFIL STEBER 152X210X4 R
Cross-Section Property Symbol Value Unit
Cross-sectional area A 17.00 cm2
Shear area Au 6.46 cm2
Shear area Av 5.78 cm2
Location of the center of gravity uS 69.3 mm
Location of the center of gravity vS 40.0 mm
Moment of inertia Iy 473.49 cm4
Moment of inertia Iz 961.52 cm4
Moment of inertia Iyz -373.01 cm4
Angle of principal axis  -28.40 °
Moment of inertia about the principal axis Iu 271.77 cm4
Moment of inertia about the principal axis Iv 1163.24 cm4
Polar moment of inertia Ip 1435.01 cm4
Polar moment of inertia Ip,M 2822.46 cm4
Governing radius of gyration ry 52.8 mm
Governing radius of gyration rz 75.2 mm
Governing radius of gyration ryz 46.8 mm
Radius of gyration (principal axis) ru 40.0 mm
Radius of gyration (principal axis) rv 82.7 mm
Polar radius of gyration ro 91.9 mm
Polar radius of gyration rp,M 128.9 mm
Warping radius of gyration rw,M 10.7 mm
Weight wt 13.5 kg/m
Surface Asurf 0.866 m2/m
Torsional constant J 0.85 cm4
Torsional constant, St. Venant portion JStVen 0.85 cm4
Torsional constant, Bredt portion JBredt 0.00 cm4
Torsional section modulus St 2.14 cm3
Distance from the shear center to the center of gravity yM -75.6 mm
Distance from the shear center to the center of gravity zM -49.1 mm
Warping constant referring to M Cw 3244.14 cm6
Fade factor  0.001007 1/mm
Elastic section modulus Su,max 36.61 cm3
Elastic section modulus Su,min -39.97 cm3
Elastic section modulus Sv,max 83.59 cm3
Elastic section modulus Sv,min -103.75 cm3
Warping section modulus Ww,max 95.07 cm4
Warping section modulus Ww,min -71.81 cm4
Statical moment of area Qu,max 18.76 cm3
Statical moment of area Qv,max 62.91 cm3
Stability parameter according to Kindem ru,Kindem 115.2 mm
Stability parameter rM,u 103.3 mm
Stability parameter according to Kindem rv,Kindem 17.0 mm
Stability parameter rM,v 273.9 mm
Plastic section modulus Zy,max 58.25 cm3
Plastic section modulus Zz,max 124.75 cm3
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c

























CROSS-SECTION PROPERTIES SHAPE-THIN HOP-U 40X150X40X2.5
Cross-Section Property Symbol Value Unit
Cross-sectional area A 5.47 cm2
Shear area Au 0.86 cm2
Shear area Av 3.37 cm2
Location of the center of gravity yS 6.9 mm
Location of the center of gravity zS 73.7 mm
Moment of inertia Iy 163.64 cm4
Moment of inertia Iz 7.13 cm4
Moment of inertia Iyz 0.00 cm4
Angle of principal axis  0.00 °
Moment of inertia about the principal axis Iu 163.64 cm4
Moment of inertia about the principal axis Iv 7.13 cm4
Polar moment of inertia Ip 170.77 cm4
Polar moment of inertia Ip,M 191.11 cm4
Governing radius of gyration ry 54.7 mm
Governing radius of gyration rz 11.4 mm
Governing radius of gyration ryz 0.0 mm
Radius of gyration (principal axis) ru 54.7 mm
Radius of gyration (principal axis) rv 11.4 mm
Polar radius of gyration ro 55.9 mm
Polar radius of gyration rp,M 59.1 mm
Warping radius of gyration rw,M 11.9 mm
Weight wt 4.3 kg/m
Surface Asurf 0.445 m2/m
Torsional constant J 0.11 cm4
Torsional constant, St. Venant portion JStVen 0.11 cm4
Torsional constant, Bredt portion JBredt 0.00 cm4
Torsional section modulus St 0.45 cm3
Distance from the shear center to the center of gravity yM -19.3 mm
Distance from the shear center to the center of gravity zM 0.0 mm
Warping constant referring to M Cw 269.24 cm6
Fade factor  0.001263 1/mm
Elastic section modulus Sy,max 21.82 cm3
Elastic section modulus Sy,min -21.82 cm3
Elastic section modulus Sz,max 2.24 cm3
Elastic section modulus Sz,min -8.77 cm3
Warping section modulus Ww,max 13.99 cm4
Warping section modulus Ww,min -13.99 cm4
Statical moment of area Qu,max 13.36 cm3
Statical moment of area Qv,max 1.27 cm3
Stability parameter according to Kindem ry,Kindem 0.0 mm
Stability parameter rM,y 183.3 mm
Stability parameter according to Kindem rz,Kindem 144.8 mm
Stability parameter rM,z 0.0 mm
Plastic section modulus Zy,max 26.72 cm3
Plastic section modulus Zz,max 3.91 cm3
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c
























CROSS-SECTION PROPERTIES SHAPE-THIN HOP-U 40X150X40X3
Cross-Section Property Symbol Value Unit
Cross-sectional area A 6.53 cm2
Shear area Au 1.03 cm2
Shear area Av 4.03 cm2
Location of the center of gravity yS 6.8 mm
Location of the center of gravity zS 73.5 mm
Moment of inertia Iy 193.69 cm4
Moment of inertia Iz 8.41 cm4
Moment of inertia Iyz 0.00 cm4
Angle of principal axis  0.00 °
Moment of inertia about the principal axis Iu 193.69 cm4
Moment of inertia about the principal axis Iv 8.41 cm4
Polar moment of inertia Ip 202.10 cm4
Polar moment of inertia Ip,M 226.07 cm4
Governing radius of gyration ry 54.5 mm
Governing radius of gyration rz 11.3 mm
Governing radius of gyration ryz 0.0 mm
Radius of gyration (principal axis) ru 54.5 mm
Radius of gyration (principal axis) rv 11.3 mm
Polar radius of gyration ro 55.6 mm
Polar radius of gyration rp,M 58.9 mm
Warping radius of gyration rw,M 11.8 mm
Weight wt 5.2 kg/m
Surface Asurf 0.444 m2/m
Torsional constant J 0.19 cm4
Torsional constant, St. Venant portion JStVen 0.19 cm4
Torsional constant, Bredt portion JBredt 0.00 cm4
Torsional section modulus St 0.64 cm3
Distance from the shear center to the center of gravity yM -19.2 mm
Distance from the shear center to the center of gravity zM 0.0 mm
Warping constant referring to M Cw 314.96 cm6
Fade factor  0.001527 1/mm
Elastic section modulus Sy,max 25.83 cm3
Elastic section modulus Sy,min -25.83 cm3
Elastic section modulus Sz,max 2.65 cm3
Elastic section modulus Sz,min -10.10 cm3
Warping section modulus Ww,max 16.54 cm4
Warping section modulus Ww,min -16.54 cm4
Statical moment of area Qu,max 15.88 cm3
Statical moment of area Qv,max 1.51 cm3
Stability parameter according to Kindem ry,Kindem 0.0 mm
Stability parameter rM,y 182.8 mm
Stability parameter according to Kindem rz,Kindem 144.5 mm
Stability parameter rM,z 0.0 mm
Plastic section modulus Zy,max 31.74 cm3
Plastic section modulus Zz,max 4.67 cm3
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c





















CROSS-SECTION PROPERTIES SHAPE-THIN HOP-U 40X280X40X3
Cross-Section Property Symbol Value Unit
Cross-sectional area A 10.43 cm2
Shear area Au 0.67 cm2
Shear area Av 7.68 cm2
Location of the center of gravity yS 4.3 mm
Location of the center of gravity zS 138.5 mm
Moment of inertia Iy 937.29 cm4
Moment of inertia Iz 9.57 cm4
Moment of inertia Iyz 0.00 cm4
Angle of principal axis  0.00 °
Moment of inertia about the principal axis Iu 937.29 cm4
Moment of inertia about the principal axis Iv 9.57 cm4
Polar moment of inertia Ip 946.86 cm4
Polar moment of inertia Ip,M 965.51 cm4
Governing radius of gyration ry 94.8 mm
Governing radius of gyration rz 9.6 mm
Governing radius of gyration ryz 0.0 mm
Radius of gyration (principal axis) ru 94.8 mm
Radius of gyration (principal axis) rv 9.6 mm
Polar radius of gyration ro 95.3 mm
Polar radius of gyration rp,M 96.2 mm
Warping radius of gyration rw,M 12.0 mm
Weight wt 8.2 kg/m
Surface Asurf 0.704 m2/m
Torsional constant J 0.31 cm4
Torsional constant, St. Venant portion JStVen 0.31 cm4
Torsional constant, Bredt portion JBredt 0.00 cm4
Torsional section modulus St 1.03 cm3
Distance from the shear center to the center of gravity yM -13.4 mm
Distance from the shear center to the center of gravity zM 0.0 mm
Warping constant referring to M Cw 1401.38 cm6
Fade factor  0.000919 1/mm
Elastic section modulus Sy,max 66.95 cm3
Elastic section modulus Sy,min -66.95 cm3
Elastic section modulus Sz,max 2.80 cm3
Elastic section modulus Sz,min -16.58 cm3
Warping section modulus Ww,max 34.57 cm4
Warping section modulus Ww,min -34.57 cm4
Statical moment of area Qu,max 43.43 cm3
Statical moment of area Qv,max 1.76 cm3
Stability parameter according to Kindem ry,Kindem 0.0 mm
Stability parameter rM,y 520.9 mm
Stability parameter according to Kindem rz,Kindem 494.1 mm
Stability parameter rM,z 0.0 mm
Plastic section modulus Zy,max 86.83 cm3
Plastic section modulus Zz,max 5.01 cm3
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c

















CROSS-SECTION PROPERTIES T-Rectangle 50/180
Cross-Section Property Symbol Value Unit
Width b 50.0 mm
Depth d 180.0 mm
Cross-sectional area A 90.00 cm2
Moment of inertia Iy 2430.00 cm4
Moment of inertia Iz 187.50 cm4
Governing radius of gyration ry 52.0 mm
Governing radius of gyration rz 14.4 mm
Weight wt 3.8 kg/m
Surface Asurf 0.460 m2/m
Torsional constant J 618.81 cm4
Elastic section modulus Sy,max 270.00 cm3
Elastic section modulus Sy,min -270.00 cm3
Elastic section modulus Sz,max 75.00 cm3
Elastic section modulus Sz,min -75.00 cm3
Statical moment of area Qy,max 202.50 cm3
Statical moment of area Qz,max 56.25 cm3
































CROSS-SECTION PROPERTIES TO 50/30/3/3/3/3
Cross-Section Property Symbol Value Unit
Depth a 50.0 mm
Width b 30.0 mm
Left wall thickness tal 3.0 mm
Right wall thickness tar 3.0 mm
Upper wall thickness tbt 3.0 mm
Lower wall thickness tbb 3.0 mm
Cross-sectional area A 4.44 cm2
Shear area Ay 1.16 cm2
Shear area Az 2.57 cm2
Shear area according to EC 3 Av,y 1.80 cm2
Shear area according to EC 3 Av,z 2.64 cm2
Core area Ac 12.69 cm2
Moment of inertia Iy 14.21 cm4
Moment of inertia Iz 6.18 cm4
Polar moment of inertia Ip 20.39 cm4
Governing radius of gyration ry 17.9 mm
Governing radius of gyration rz 11.8 mm
Polar radius of gyration ro 21.4 mm
Weight wt 3.5 kg/m
Surface Asurf 0.160 m2/m
Torsional constant J 13.19 cm4
Warping constant referring to M Cw 1.03 cm6
Elastic section modulus Sy 5.69 cm3
Elastic section modulus Sz 4.12 cm3
Warping section modulus Ww 1.20 cm4
Statical moment of area Qy,max 1.78 cm3
Statical moment of area Qz,max 1.23 cm3
Normalized warping constant Wno 0.86 cm2
Warping statical moment Qw 0.26 cm4
Plastic section modulus Zy,max 7.13 cm3
Plastic section modulus Zz,max 4.91 cm3
Plastic shape factor Zy,max/Sy 1.255
Plastic shape factor Zz,max/Sz 1.192
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c
Buckling curve acc. to EN BCy,EN c
Buckling curve acc. to EN BCz,EN c
Buckling curve acc. to EN for steel S 460 BCy,EN,S460 c
Buckling curve acc. to EN for steel S 460 BCz,EN,S460 c































CROSS-SECTION PROPERTIES TO 100/30/3/3/3/3
Cross-Section Property Symbol Value Unit
Depth a 100.0 mm
Width b 30.0 mm
Left wall thickness tal 3.0 mm
Right wall thickness tar 3.0 mm
Upper wall thickness tbt 3.0 mm
Lower wall thickness tbb 3.0 mm
Cross-sectional area A 7.44 cm2
Shear area Ay 0.82 cm2
Shear area Az 5.41 cm2
Shear area according to EC 3 Av,y 1.80 cm2
Shear area according to EC 3 Av,z 5.64 cm2
Core area Ac 26.19 cm2
Moment of inertia Iy 83.88 cm4
Moment of inertia Iz 11.67 cm4
Polar moment of inertia Ip 95.55 cm4
Governing radius of gyration ry 33.6 mm
Governing radius of gyration rz 12.5 mm
Polar radius of gyration ro 35.8 mm
Weight wt 5.8 kg/m
Surface Asurf 0.260 m2/m
Torsional constant J 33.41 cm4
Warping constant referring to M Cw 32.74 cm6
Elastic section modulus Sy 16.78 cm3
Elastic section modulus Sz 7.78 cm3
Warping section modulus Ww 8.86 cm4
Statical moment of area Qy,max 5.50 cm3
Statical moment of area Qz,max 2.24 cm3
Normalized warping constant Wno 3.70 cm2
Warping statical moment Qw 2.04 cm4
Plastic section modulus Zy,max 21.98 cm3
Plastic section modulus Zz,max 8.96 cm3
Plastic shape factor Zy,max/Sy 1.310
Plastic shape factor Zz,max/Sz 1.152
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c
Buckling curve acc. to EN BCy,EN c
Buckling curve acc. to EN BCz,EN c
Buckling curve acc. to EN for steel S 460 BCy,EN,S460 c
Buckling curve acc. to EN for steel S 460 BCz,EN,S460 c













































CROSS-SECTION PROPERTIES RD 18 
Cross-Section Property Symbol Value Unit
Diameter D 18.0 mm
Cross-sectional area A 2.54 cm2
Shear area Ay 2.13 cm2
Moment of inertia Iy 0.52 cm4
Governing radius of gyration ry 4.5 mm
Polar radius of gyration ro 6.4 mm
Volume V 0.25 cm3/mm
Weight wt 2.0 kg/m
Surface Asurf 0.057 m2/m
Section factor Am/V 222.633 1/m
Torsional constant J 1.03 cm4
Elastic section modulus Sy 0.57 cm3
Plastic section modulus Zy 0.97 cm3
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve for steel with fy>=460 N/mm2 (DIN 18800-2:2008-11) BCy,DIN,S460 c
Buckling curve acc. to EN BCy,EN c
Buckling curve acc. to EN for steel S 460 BCy,EN,S460 c
Statical moment of area Qy,max 0.49 cm3































CROSS-SECTION PROPERTIES TO 150/30/4/4/4/4
Cross-Section Property Symbol Value Unit
Depth a 150.0 mm
Width b 30.0 mm
Left wall thickness tal 4.0 mm
Right wall thickness tar 4.0 mm
Upper wall thickness tbt 4.0 mm
Lower wall thickness tbb 4.0 mm
Cross-sectional area A 13.76 cm2
Shear area Ay 0.80 cm2
Shear area Az 10.71 cm2
Shear area according to EC 3 Av,y 2.40 cm2
Shear area according to EC 3 Av,z 11.36 cm2
Core area Ac 37.96 cm2
Moment of inertia Iy 318.81 cm4
Moment of inertia Iz 21.15 cm4
Polar moment of inertia Ip 339.96 cm4
Governing radius of gyration ry 48.1 mm
Governing radius of gyration rz 12.4 mm
Polar radius of gyration ro 49.7 mm
Weight wt 10.8 kg/m
Surface Asurf 0.360 m2/m
Torsional constant J 67.76 cm4
Warping constant referring to M Cw 194.66 cm6
Elastic section modulus Sy 42.51 cm3
Elastic section modulus Sz 14.10 cm3
Warping section modulus Ww 29.40 cm4
Statical moment of area Qy,max 14.46 cm3
Statical moment of area Qz,max 4.14 cm3
Normalized warping constant Wno 6.62 cm2
Warping statical moment Qw 7.02 cm4
Plastic section modulus Zy,max 57.85 cm3
Plastic section modulus Zz,max 16.57 cm3
Plastic shape factor Zy,max/Sy 1.361
Plastic shape factor Zz,max/Sz 1.175
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c
Buckling curve acc. to EN BCy,EN c
Buckling curve acc. to EN BCz,EN c
Buckling curve acc. to EN for steel S 460 BCy,EN,S460 c
Buckling curve acc. to EN for steel S 460 BCz,EN,S460 c































CROSS-SECTION PROPERTIES TO 120/120/4/4/4/4
Cross-Section Property Symbol Value Unit
Depth a 120.0 mm
Width b 120.0 mm
Left wall thickness tal 4.0 mm
Right wall thickness tar 4.0 mm
Upper wall thickness tbt 4.0 mm
Lower wall thickness tbb 4.0 mm
Cross-sectional area A 18.56 cm2
Shear area Ay 7.75 cm2
Shear area according to EC 3 Av,y 9.60 cm2
Shear area according to EC 3 Av,z 8.96 cm2
Core area Ac 134.56 cm2
Moment of inertia Iy 416.73 cm4
Governing radius of gyration ry 47.4 mm
Polar radius of gyration ro 67.0 mm
Weight wt 14.6 kg/m
Surface Asurf 0.480 m2/m
Torsional constant J 625.35 cm4
Warping constant referring to M Cw 0.00 cm6
Elastic section modulus Sy 69.46 cm3
Warping section modulus Ww 0.00 cm4
Statical moment of area Qy,max 20.19 cm3
Normalized warping constant Wno 0.00 cm2
Warping statical moment Qw 0.00 cm4
Plastic section modulus Zy,max 80.77 cm3
Plastic shape factor Zy,max/Sy 1.163
Buckling curve (DIN 18800-2:2008-11) BCy,DIN b
Buckling curve acc. to EN BCy,EN b
Buckling curve acc. to EN for steel S 460 BCy,EN,S460 b































CROSS-SECTION PROPERTIES TO 100/100/3/3/3/3
Cross-Section Property Symbol Value Unit
Depth a 100.0 mm
Width b 100.0 mm
Left wall thickness tal 3.0 mm
Right wall thickness tar 3.0 mm
Upper wall thickness tbt 3.0 mm
Lower wall thickness tbb 3.0 mm
Cross-sectional area A 11.64 cm2
Shear area Ay 4.86 cm2
Shear area according to EC 3 Av,y 6.00 cm2
Shear area according to EC 3 Av,z 5.64 cm2
Core area Ac 94.09 cm2
Moment of inertia Iy 182.71 cm4
Governing radius of gyration ry 39.6 mm
Polar radius of gyration ro 56.0 mm
Weight wt 9.1 kg/m
Surface Asurf 0.400 m2/m
Torsional constant J 274.15 cm4
Warping constant referring to M Cw 0.00 cm6
Elastic section modulus Sy 36.54 cm3
Warping section modulus Ww 0.00 cm4
Statical moment of area Qy,max 10.59 cm3
Normalized warping constant Wno 0.00 cm2
Warping statical moment Qw 0.00 cm4
Plastic section modulus Zy,max 42.35 cm3
Plastic shape factor Zy,max/Sy 1.159
Buckling curve (DIN 18800-2:2008-11) BCy,DIN b
Buckling curve acc. to EN BCy,EN b
Buckling curve acc. to EN for steel S 460 BCy,EN,S460 b
































CROSS-SECTION PROPERTIES TO 50/30/4/4/4/4
Cross-Section Property Symbol Value Unit
Depth a 50.0 mm
Width b 30.0 mm
Left wall thickness tal 4.0 mm
Right wall thickness tar 4.0 mm
Upper wall thickness tbt 4.0 mm
Lower wall thickness tbb 4.0 mm
Cross-sectional area A 5.76 cm2
Shear area Ay 1.50 cm2
Shear area Az 3.38 cm2
Shear area according to EC 3 Av,y 2.40 cm2
Shear area according to EC 3 Av,z 3.36 cm2
Core area Ac 11.96 cm2
Moment of inertia Iy 17.67 cm4
Moment of inertia Iz 7.52 cm4
Polar moment of inertia Ip 25.19 cm4
Governing radius of gyration ry 17.5 mm
Governing radius of gyration rz 11.4 mm
Polar radius of gyration ro 20.9 mm
Weight wt 4.5 kg/m
Surface Asurf 0.160 m2/m
Torsional constant J 16.20 cm4
Warping constant referring to M Cw 1.23 cm6
Elastic section modulus Sy 7.07 cm3
Elastic section modulus Sz 5.02 cm3
Warping section modulus Ww 1.48 cm4
Statical moment of area Qy,max 2.26 cm3
Statical moment of area Qz,max 1.54 cm3
Normalized warping constant Wno 0.83 cm2
Warping statical moment Qw 0.33 cm4
Plastic section modulus Zy,max 9.05 cm3
Plastic section modulus Zz,max 6.17 cm3
Plastic shape factor Zy,max/Sy 1.280
Plastic shape factor Zz,max/Sz 1.230
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c
Buckling curve acc. to EN BCy,EN c
Buckling curve acc. to EN BCz,EN c
Buckling curve acc. to EN for steel S 460 BCy,EN,S460 c
Buckling curve acc. to EN for steel S 460 BCz,EN,S460 c

































CROSS-SECTION PROPERTIES TO 100/30/4/4/4/4
Cross-Section Property Symbol Value Unit
Depth a 100.0 mm
Width b 30.0 mm
Left wall thickness tal 4.0 mm
Right wall thickness tar 4.0 mm
Upper wall thickness tbt 4.0 mm
Lower wall thickness tbb 4.0 mm
Cross-sectional area A 9.76 cm2
Shear area Ay 1.04 cm2
Shear area Az 7.14 cm2
Shear area according to EC 3 Av,y 2.40 cm2
Shear area according to EC 3 Av,z 7.36 cm2
Core area Ac 24.96 cm2
Moment of inertia Iy 107.24 cm4
Moment of inertia Iz 14.34 cm4
Polar moment of inertia Ip 121.58 cm4
Governing radius of gyration ry 33.1 mm
Governing radius of gyration rz 12.1 mm
Polar radius of gyration ro 35.3 mm
Weight wt 7.7 kg/m
Surface Asurf 0.260 m2/m
Torsional constant J 41.37 cm4
Warping constant referring to M Cw 39.84 cm6
Elastic section modulus Sy 21.45 cm3
Elastic section modulus Sz 9.56 cm3
Warping section modulus Ww 11.13 cm4
Statical moment of area Qy,max 7.11 cm3
Statical moment of area Qz,max 2.84 cm3
Normalized warping constant Wno 3.58 cm2
Warping statical moment Qw 2.60 cm4
Plastic section modulus Zy,max 28.45 cm3
Plastic section modulus Zz,max 11.37 cm3
Plastic shape factor Zy,max/Sy 1.326
Plastic shape factor Zz,max/Sz 1.189
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c
Buckling curve acc. to EN BCy,EN c
Buckling curve acc. to EN BCz,EN c
Buckling curve acc. to EN for steel S 460 BCy,EN,S460 c
Buckling curve acc. to EN for steel S 460 BCz,EN,S460 c
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SHAPE-THIN T PROFIL 150X90X5
CROSS-SECTION PROPERTIES SHAPE-THIN T PROFIL 150X90X5
Cross-Section Property Symbol Value Unit
Cross-sectional area A 19.48 cm2
Shear area Au 3.57 cm2
Shear area Av 3.89 cm2
Location of the center of gravity uS 72.5 mm
Location of the center of gravity vS 24.3 mm
Moment of inertia Iy 130.94 cm4
Moment of inertia Iz 420.16 cm4
Moment of inertia Iyz 0.09 cm4
Angle of principal axis  0.02 °
Moment of inertia about the principal axis Iu 130.94 cm4
Moment of inertia about the principal axis Iv 420.16 cm4
Polar moment of inertia Ip 551.10 cm4
Polar moment of inertia Ip,M 1182.57 cm4
Governing radius of gyration ry 25.9 mm
Governing radius of gyration rz 46.4 mm
Governing radius of gyration ryz 0.7 mm
Radius of gyration (principal axis) ru 25.9 mm
Radius of gyration (principal axis) rv 46.4 mm
Polar radius of gyration ro 53.2 mm
Polar radius of gyration rp,M 77.9 mm
Warping radius of gyration rw,M 24.5 mm
Weight wt 15.3 kg/m
Surface Asurf 0.789 m2/m
Torsional constant J 1.46 cm4
Torsional constant, St. Venant portion JStVen 1.46 cm4
Torsional constant, Bredt portion JBredt 0.00 cm4
Torsional section modulus St 2.92 cm3
Distance from the shear center to the center of gravity yM 0.0 mm
Distance from the shear center to the center of gravity zM -56.9 mm
Warping constant referring to M Cw 7087.97 cm6
Fade factor  0.000890 1/mm
Elastic section modulus Su,max 20.73 cm3
Elastic section modulus Su,min -48.74 cm3
Elastic section modulus Sv,max 56.01 cm3
Elastic section modulus Sv,min -56.03 cm3
Warping section modulus Ww,max 187.79 cm4
Warping section modulus Ww,min -187.48 cm4
Statical moment of area Qu,max 10.09 cm3
Statical moment of area Qv,max 41.33 cm3
Stability parameter according to Kindem ru,Kindem 4.8 mm
Stability parameter rM,u 0.1 mm
Stability parameter according to Kindem rv,Kindem 0.1 mm
Stability parameter rM,v 118.7 mm
Plastic section modulus Zy,max 40.47 cm3
Plastic section modulus Zz,max 82.63 cm3
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c














 ArcelorMittal (EN 10058-1:2003)
CROSS-SECTION PROPERTIES FL 30x4x0.942 
Cross-Section Property Symbol Value Unit
Sheet width b 30.0 mm
Sheet thickness t 4.0 mm
Cross-sectional area A 1.20 cm2
Shear area Ay 1.00 cm2
Shear area Az 1.00 cm2
Plastic shear area Apl,y 1.20 cm2
Plastic shear area Apl,z 1.20 cm2
Moment of inertia Iy 0.02 cm4
Moment of inertia Iz 0.90 cm4
Governing radius of gyration ry 1.2 mm
Governing radius of gyration rz 8.7 mm
Polar radius of gyration ro 8.7 mm
Volume V 0.12 cm3/mm
Weight wt 0.9 kg/m
Surface Asurf 0.068 m2/m
Section factor Am/V 566.667 1/m
Torsional constant J 0.06 cm4
Elastic section modulus Sy 0.08 cm3
Elastic section modulus Sz 0.60 cm3
Statical moment of area Qy,max 0.06 cm3
Statical moment of area Qz,max 0.45 cm3
Plastic section modulus Zy 0.12 cm3
Plastic section modulus Zz 0.90 cm3
Plastic shape factor Zy/Sy 1.500
Plastic shape factor Zz/Sz 1.500
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c
Buckling curve for steel with fy>=460 N/mm2 (DIN 18800-2:2008-11) BCy,DIN,S460 c
Buckling curve for steel with fy>=460 N/mm2 (DIN 18800-2:2008-11) BCz,DIN,S460 c
Buckling curve acc. to EN BCy,EN c
Buckling curve acc. to EN BCz,EN c
Buckling curve acc. to EN for steel S 460 BCy,EN,S460 c
Buckling curve acc. to EN for steel S 460 BCz,EN,S460 c





























CROSS-SECTION PROPERTIES QRO 60x3.2 
Cross-Section Property Symbol Value Unit
Outer edge length, nominal length b 60.0 mm
Wall thickness t 3.2 mm
Outer edge rounding r 4.8 mm
Cross-sectional area A 7.16 cm2
Shear area Ay 3.07 cm2
Shear area according to EC 3 Av,y 3.58 cm2
Core area Ac 32.13 cm2
Plastic shear area Apl,y 3.64 cm2
Moment of inertia Iy 38.20 cm4
Governing radius of gyration ry 23.1 mm
Polar radius of gyration ro 32.7 mm
Volume V 0.72 cm3/mm
Weight wt 5.6 kg/m
Surface Asurf 0.232 m2/m
Section factor Am/V 324.022 1/m
Torsional constant J 60.20 cm4
Warping constant Cw 0.06 cm6
Section modulus for torsion St 18.60 cm3
Elastic section modulus Sy 12.70 cm3
Statical moment of area Qy,max 3.75 cm3
Plastic section modulus Zy 15.20 cm3
Plastic shape factor Zy/Sy 1.197
Buckling curve (DIN 18800-2:2008-11) BCy,DIN a
Buckling curve for steel with fy>=460 N/mm2 (DIN 18800-2:2008-11) BCy,DIN,S460 a0
Buckling curve acc. to EN BCy,EN a
Buckling curve acc. to EN for steel S 460 BCy,EN,S460 a0
Full-plastic axial force acc. to DIN 18800-1 for fy,d = 21,82 kN/cm2 Npl,d 156.231 kN
Full-plastic shear force acc. to DIN 18800-1 for fy,d = 21,82 kN/cm2 Vpl,d 45.100 kN
Full-plastic bending moment acc. to DIN 18800-1 for fy,d = 21,82 kN/cm2 Mpl,d 3.317 kNm
Full-plastic torsional moment acc. to DIN 18800-1 for fy,d = 21,82 kN/cm2 Mpl,x,d 2.343 kNm
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SHAPE-THIN PROFIL STEBER 152X210X4 R + 20X20 OJACITEV
CROSS-SECTION PROPERTIES SHAPE-THIN PROFIL STEBER 152X210X4 R + 20X20 OJACITEV
Cross-Section Property Symbol Value Unit
Cross-sectional area A 26.36 cm2
Shear area Au 6.17 cm2
Shear area Av 6.17 cm2
Location of the center of gravity uS 80.3 mm
Location of the center of gravity vS 51.2 mm
Moment of inertia Iy 855.34 cm4
Moment of inertia Iz 1737.50 cm4
Moment of inertia Iyz -785.66 cm4
Angle of principal axis  -30.34 °
Moment of inertia about the principal axis Iu 395.42 cm4
Moment of inertia about the principal axis Iv 2197.43 cm4
Polar moment of inertia Ip 2592.85 cm4
Polar moment of inertia Ip,M 6123.28 cm4
Governing radius of gyration ry 57.0 mm
Governing radius of gyration rz 81.2 mm
Governing radius of gyration ryz 54.6 mm
Radius of gyration (principal axis) ru 38.7 mm
Radius of gyration (principal axis) rv 91.3 mm
Polar radius of gyration ro 99.2 mm
Polar radius of gyration rp,M 152.4 mm
Warping radius of gyration rw,M 9.5 mm
Weight wt 21.6 kg/m
Surface Asurf 0.914 m2/m
Torsional constant J 25.24 cm4
Torsional constant, St. Venant portion JStVen 14.70 cm4
Torsional constant, Bredt portion JBredt 10.54 cm4
Torsional section modulus St 7.23 cm3
Distance from the shear center to the center of gravity yM -92.5 mm
Distance from the shear center to the center of gravity zM -67.6 mm
Warping constant referring to M Cw 5529.32 cm6
Fade factor  0.004190 1/mm
Elastic section modulus Su,max 70.77 cm3
Elastic section modulus Su,min -46.78 cm3
Elastic section modulus Sv,max 163.85 cm3
Elastic section modulus Sv,min -186.25 cm3
Warping section modulus Ww,max 186.10 cm4
Warping section modulus Ww,min -205.85 cm4
Statical moment of area Qu,max 27.49 cm3
Statical moment of area Qv,max 112.02 cm3
Stability parameter according to Kindem ru,Kindem 85.5 mm
Stability parameter rM,u 103.0 mm
Stability parameter according to Kindem rv,Kindem 11.0 mm
Stability parameter rM,v 297.9 mm
Plastic section modulus Zy,max 83.74 cm3
Plastic section modulus Zz,max 222.64 cm3
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c
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SHAPE-THIN PROFIL STEBER 152X210X4 L + 20X20 OJACITEV
CROSS-SECTION PROPERTIES SHAPE-THIN PROFIL STEBER 152X210X4 L + 20X20 OJACITEV
Cross-Section Property Symbol Value Unit
Cross-sectional area A 26.36 cm2
Shear area Au 6.17 cm2
Shear area Av 6.17 cm2
Location of the center of gravity uS -80.3 mm
Location of the center of gravity vS 51.2 mm
Moment of inertia Iy 855.34 cm4
Moment of inertia Iz 1737.50 cm4
Moment of inertia Iyz 785.66 cm4
Angle of principal axis  30.34 °
Moment of inertia about the principal axis Iu 395.42 cm4
Moment of inertia about the principal axis Iv 2197.43 cm4
Polar moment of inertia Ip 2592.85 cm4
Polar moment of inertia Ip,M 6123.28 cm4
Governing radius of gyration ry 57.0 mm
Governing radius of gyration rz 81.2 mm
Governing radius of gyration ryz 54.6 mm
Radius of gyration (principal axis) ru 38.7 mm
Radius of gyration (principal axis) rv 91.3 mm
Polar radius of gyration ro 99.2 mm
Polar radius of gyration rp,M 152.4 mm
Warping radius of gyration rw,M 9.5 mm
Weight wt 21.6 kg/m
Surface Asurf 0.914 m2/m
Torsional constant J 25.24 cm4
Torsional constant, St. Venant portion JStVen 14.70 cm4
Torsional constant, Bredt portion JBredt 10.54 cm4
Torsional section modulus St 7.23 cm3
Distance from the shear center to the center of gravity yM 92.5 mm
Distance from the shear center to the center of gravity zM -67.6 mm
Warping constant referring to M Cw 5529.32 cm6
Fade factor  0.004190 1/mm
Elastic section modulus Su,max 70.77 cm3
Elastic section modulus Su,min -46.78 cm3
Elastic section modulus Sv,max 186.25 cm3
Elastic section modulus Sv,min -163.85 cm3
Warping section modulus Ww,max 205.85 cm4
Warping section modulus Ww,min -186.10 cm4
Statical moment of area Qu,max 27.49 cm3
Statical moment of area Qv,max 112.02 cm3
Stability parameter according to Kindem ru,Kindem 85.5 mm
Stability parameter rM,u -103.0 mm
Stability parameter according to Kindem rv,Kindem -11.0 mm
Stability parameter rM,v 297.9 mm
Plastic section modulus Zy,max 83.74 cm3
Plastic section modulus Zz,max 222.64 cm3
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c

























CROSS-SECTION PROPERTIES SHAPE-THIN HOP-U 60X150X60X4
Cross-Section Property Symbol Value Unit
Cross-sectional area A 10.27 cm2
Shear area Au 2.61 cm2
Shear area Av 5.12 cm2
Location of the center of gravity yS 13.1 mm
Location of the center of gravity zS 73.0 mm
Moment of inertia Iy 339.77 cm4
Moment of inertia Iz 34.43 cm4
Moment of inertia Iyz 0.02 cm4
Angle of principal axis  0.00 °
Moment of inertia about the principal axis Iu 339.77 cm4
Moment of inertia about the principal axis Iv 34.43 cm4
Polar moment of inertia Ip 374.21 cm4
Polar moment of inertia Ip,M 493.60 cm4
Governing radius of gyration ry 57.5 mm
Governing radius of gyration rz 18.3 mm
Governing radius of gyration ryz 0.4 mm
Radius of gyration (principal axis) ru 57.5 mm
Radius of gyration (principal axis) rv 18.3 mm
Polar radius of gyration ro 60.4 mm
Polar radius of gyration rp,M 69.3 mm
Warping radius of gyration rw,M 15.9 mm
Weight wt 8.1 kg/m
Surface Asurf 0.522 m2/m
Torsional constant J 0.51 cm4
Torsional constant, St. Venant portion JStVen 0.51 cm4
Torsional constant, Bredt portion JBredt 0.00 cm4
Torsional section modulus St 1.27 cm3
Distance from the shear center to the center of gravity yM -34.1 mm
Distance from the shear center to the center of gravity zM 0.0 mm
Warping constant referring to M Cw 1245.30 cm6
Fade factor  0.001253 1/mm
Elastic section modulus Sy,max 45.29 cm3
Elastic section modulus Sy,min -45.31 cm3
Elastic section modulus Sz,max 7.67 cm3
Elastic section modulus Sz,min -22.77 cm3
Warping section modulus Ww,max 46.33 cm4
Warping section modulus Ww,min -46.37 cm4
Statical moment of area Qu,max 26.82 cm3
Statical moment of area Qv,max 4.03 cm3
Stability parameter according to Kindem ry,Kindem 0.0 mm
Stability parameter rM,y 167.1 mm
Stability parameter according to Kindem rz,Kindem 98.9 mm
Stability parameter rM,z 0.1 mm
Plastic section modulus Zy,max 53.65 cm3
Plastic section modulus Zz,max 13.65 cm3
Buckling curve (DIN 18800-2:2008-11) BCy,DIN c
Buckling curve (DIN 18800-2:2008-11) BCz,DIN c












2: SHAPE-THIN PROFIL POD WELSER 170X3; S355MC 1.0976
6: SHAPE-THIN PROFIL STROP WELSER 280X3; S355MC 1.0976
10: SHAPE-THIN PROFIL STEBER 152X152X4 R; S350GD 1.0529
15: SHAPE-THIN PROFIL STEBER 152X210X4 L; S350GD 1.0529
16: SHAPE-THIN PROFIL STEBER 152X210X4 R; S350GD 1.0529
28: SHAPE-THIN HOP-U 40X150X40X2.5; S250GD 1.0242
29: SHAPE-THIN HOP-U 40X150X40X3; S250GD 1.0242
35: T-Rectangle 50/180; Poplar and Softwood Timber C24
36: TO 50/30/3/3/3/3; Steel S 235 JR
37: TO 100/30/3/3/3/3; Steel S 235 JR
38: TO 150/30/3/3/3/3; Steel S 235 JR
40: RD 18 | DIN 1013-1; Steel S 275 JR
41: TO 150/30/4/4/4/4; Steel S 235 JR
42: TO 120/120/4/4/4/4; Steel S 235 JR
43: TO 100/100/3/3/3/3; Steel S 235 JR
46: TO 50/30/4/4/4/4; Steel S 235 JR
47: TO 100/30/4/4/4/4; Steel S 235 JR
48: SHAPE-THIN T PROFIL 150X90X5; S355MC 1.0976
49: FL 30x4x0.942 | ArcelorMittal (EN 10058-1:2003); Steel S 235 JR
50: QRO 60x3.2 | EN 10210-2:2006; Steel S 235 JR
52: SHAPE-THIN PROFIL STEBER 152X210X4 R + 20X20 OJACITEV; S350GD 1.0529
53: SHAPE-THIN PROFIL STEBER 152X210X4 L + 20X20 OJACITEV; S350GD 1.0529
54: SHAPE-THIN HOP-U 60X150X60X4; S250GD 1.0242
IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
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 Project: Magistrska naloga  Model: 3-etazni objekt
2.1 LOAD CASES
Load Load Case EN 1990 | SIST Self-Weight - Factor in Direction
Case Description Action Category Active X Y Z
LC1 Self-weight Permanent 0.000 0.000 1.000
LC2 Permanent Permanent
LC3 Imposed Load Imposed - Category B: office areas
LC4 Imposed Load - cantilever Imposed - Category B: office areas
LC5 Snow Snow (H  1000 m a.s.l.)
LC6 Wind X Wind
LC7 Wind -X Wind
LC8 Wind Y Wind
LC9 Wind -Y Wind
LC10 Imperfections X Imperfection
LC11 Imperfections Y Imperfection
2.5 LOAD COMBINATIONS
Load Load Combination
Combin. DS Description No. Factor Load Case
CO1 STR 1.35G1 + 1.35G2 + 1.5QiB1 + 0.75Qs + 0.9Qw1 + Imp1 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.50 LC3 Imposed Load
4 0.75 LC5 Snow
5 0.90 LC6 Wind X
6 1.00 LC10 Imperfections X
CO2 STR 1.35G1 + 1.35G2 + 1.5QiB1 + 0.75Qs + 0.9Qw2 + Imp1 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.50 LC3 Imposed Load
4 0.75 LC5 Snow
5 0.90 LC7 Wind -X
6 1.00 LC10 Imperfections X
CO3 STR 1.35G1 + 1.35G2 + 1.5QiB1 + 0.75Qs + 0.9Qw3 + Imp2 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.50 LC3 Imposed Load
4 0.75 LC5 Snow
5 0.90 LC8 Wind Y
6 1.00 LC11 Imperfections Y
CO4 STR 1.35G1 + 1.35G2 + 1.5QiB1 + 0.75Qs + 0.9Qw4 + Imp2 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.50 LC3 Imposed Load
4 0.75 LC5 Snow
5 0.90 LC9 Wind -Y
6 1.00 LC11 Imperfections Y
CO5 STR 1.35G1 + 1.35G2 + 0.75Qs + 0.9Qw1 + 1.5QiB2 + Imp1 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 0.75 LC5 Snow
4 0.90 LC6 Wind X
5 1.50 LC4 Imposed Load - cantilever
6 1.00 LC10 Imperfections X
CO6 STR 1.35G1 + 1.35G2 + 0.75Qs + 0.9Qw2 + 1.5QiB2 + Imp1 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 0.75 LC5 Snow
4 0.90 LC7 Wind -X
5 1.50 LC4 Imposed Load - cantilever
6 1.00 LC10 Imperfections X
CO7 STR 1.35G1 + 1.35G2 + 0.75Qs + 0.9Qw3 + 1.5QiB2 + Imp2 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 0.75 LC5 Snow
4 0.90 LC8 Wind Y
5 1.50 LC4 Imposed Load - cantilever
6 1.00 LC11 Imperfections Y
CO8 STR 1.35G1 + 1.35G2 + 0.75Qs + 0.9Qw4 + 1.5QiB2 + Imp2 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 0.75 LC5 Snow
4 0.90 LC9 Wind -Y
5 1.50 LC4 Imposed Load - cantilever
6 1.00 LC11 Imperfections Y
CO9 STR 1.35G1 + 1.35G2 + 1.05QiB1 + 0.75Qs + 1.5Qw1 + Imp1 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.05 LC3 Imposed Load
4 0.75 LC5 Snow
5 1.50 LC6 Wind X
6 1.00 LC10 Imperfections X
CO10 STR 1.35G1 + 1.35G2 + 1.05QiB1 + 0.75Qs + 1.5Qw2 + Imp1 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.05 LC3 Imposed Load
4 0.75 LC5 Snow
5 1.50 LC7 Wind -X
6 1.00 LC10 Imperfections X
CO11 STR 1.35G1 + 1.35G2 + 1.05QiB1 + 0.75Qs + 1.5Qw3 + Imp2 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.05 LC3 Imposed Load
4 0.75 LC5 Snow
5 1.50 LC8 Wind Y
6 1.00 LC11 Imperfections Y
CO12 STR 1.35G1 + 1.35G2 + 1.05QiB1 + 0.75Qs + 1.5Qw4 + Imp2 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.05 LC3 Imposed Load
4 0.75 LC5 Snow
5 1.50 LC9 Wind -Y
6 1.00 LC11 Imperfections Y
CO13 STR 1.35G1 + 1.35G2 + 0.75Qs + 1.5Qw1 + 1.05QiB2 + Imp1 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 0.75 LC5 Snow
4 1.50 LC6 Wind X
5 1.05 LC4 Imposed Load - cantilever
6 1.00 LC10 Imperfections X
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2.5 LOAD COMBINATIONS
Load Load Combination
Combin. DS Description No. Factor Load Case
CO14 STR 1.35G1 + 1.35G2 + 0.75Qs + 1.5Qw2 + 1.05QiB2 + Imp1 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 0.75 LC5 Snow
4 1.50 LC7 Wind -X
5 1.05 LC4 Imposed Load - cantilever
6 1.00 LC10 Imperfections X
CO15 STR 1.35G1 + 1.35G2 + 0.75Qs + 1.5Qw3 + 1.05QiB2 + Imp2 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 0.75 LC5 Snow
4 1.50 LC8 Wind Y
5 1.05 LC4 Imposed Load - cantilever
6 1.00 LC11 Imperfections Y
CO16 STR 1.35G1 + 1.35G2 + 0.75Qs + 1.5Qw4 + 1.05QiB2 + Imp2 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 0.75 LC5 Snow
4 1.50 LC9 Wind -Y
5 1.05 LC4 Imposed Load - cantilever
6 1.00 LC11 Imperfections Y
CO17 STR 1.35G1 + 1.35G2 + 1.05QiB1 + 1.5Qs + 0.9Qw1 + Imp1 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.05 LC3 Imposed Load
4 1.50 LC5 Snow
5 0.90 LC6 Wind X
6 1.00 LC10 Imperfections X
CO18 STR 1.35G1 + 1.35G2 + 1.05QiB1 + 1.5Qs + 0.9Qw2 + Imp1 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.05 LC3 Imposed Load
4 1.50 LC5 Snow
5 0.90 LC7 Wind -X
6 1.00 LC10 Imperfections X
CO19 STR 1.35G1 + 1.35G2 + 1.05QiB1 + 1.5Qs + 0.9Qw3 + Imp2 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.05 LC3 Imposed Load
4 1.50 LC5 Snow
5 0.90 LC8 Wind Y
6 1.00 LC11 Imperfections Y
CO20 STR 1.35G1 + 1.35G2 + 1.05QiB1 + 1.5Qs + 0.9Qw4 + Imp2 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.05 LC3 Imposed Load
4 1.50 LC5 Snow
5 0.90 LC9 Wind -Y
6 1.00 LC11 Imperfections Y
CO21 STR 1.35G1 + 1.35G2 + 1.5Qs + 0.9Qw1 + 1.05QiB2 + Imp1 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.50 LC5 Snow
4 0.90 LC6 Wind X
5 1.05 LC4 Imposed Load - cantilever
6 1.00 LC10 Imperfections X
CO22 STR 1.35G1 + 1.35G2 + 1.5Qs + 0.9Qw2 + 1.05QiB2 + Imp1 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.50 LC5 Snow
4 0.90 LC7 Wind -X
5 1.05 LC4 Imposed Load - cantilever
6 1.00 LC10 Imperfections X
CO23 STR 1.35G1 + 1.35G2 + 1.5Qs + 0.9Qw3 + 1.05QiB2 + Imp2 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.50 LC5 Snow
4 0.90 LC8 Wind Y
5 1.05 LC4 Imposed Load - cantilever
6 1.00 LC11 Imperfections Y
CO24 STR 1.35G1 + 1.35G2 + 1.5Qs + 0.9Qw4 + 1.05QiB2 + Imp2 1 1.35 LC1 Self-weight
2 1.35 LC2 Permanent
3 1.50 LC5 Snow
4 0.90 LC9 Wind -Y
5 1.05 LC4 Imposed Load - cantilever
6 1.00 LC11 Imperfections Y
CO25 S Ch G1 + G2 + Imp1 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 1.00 LC10 Imperfections X
CO26 S Ch G1 + G2 + Imp2 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 1.00 LC11 Imperfections Y
CO27 S Ch G1 + G2 + QiB1 + 0.5Qs + 0.6Qw1 + Imp1 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 1.00 LC3 Imposed Load
4 0.50 LC5 Snow
5 0.60 LC6 Wind X
6 1.00 LC10 Imperfections X
CO28 S Ch G1 + G2 + QiB1 + 0.5Qs + 0.6Qw2 + Imp1 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 1.00 LC3 Imposed Load
4 0.50 LC5 Snow
5 0.60 LC7 Wind -X
6 1.00 LC10 Imperfections X
CO29 S Ch G1 + G2 + QiB1 + 0.5Qs + 0.6Qw3 + Imp2 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 1.00 LC3 Imposed Load
4 0.50 LC5 Snow
5 0.60 LC8 Wind Y
6 1.00 LC11 Imperfections Y
CO30 S Ch G1 + G2 + QiB1 + 0.5Qs + 0.6Qw4 + Imp2 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 1.00 LC3 Imposed Load
4 0.50 LC5 Snow
5 0.60 LC9 Wind -Y
6 1.00 LC11 Imperfections Y




 Project: Magistrska naloga  Model: 3-etazni objekt
2.5 LOAD COMBINATIONS
Load Load Combination
Combin. DS Description No. Factor Load Case
CO31 S Ch G1 + G2 + 0.5Qs + 0.6Qw1 + QiB2 + Imp1 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.50 LC5 Snow
4 0.60 LC6 Wind X
5 1.00 LC4 Imposed Load - cantilever
6 1.00 LC10 Imperfections X
CO32 S Ch G1 + G2 + 0.5Qs + 0.6Qw2 + QiB2 + Imp1 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.50 LC5 Snow
4 0.60 LC7 Wind -X
5 1.00 LC4 Imposed Load - cantilever
6 1.00 LC10 Imperfections X
CO33 S Ch G1 + G2 + 0.5Qs + 0.6Qw3 + QiB2 + Imp2 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.50 LC5 Snow
4 0.60 LC8 Wind Y
5 1.00 LC4 Imposed Load - cantilever
6 1.00 LC11 Imperfections Y
CO34 S Ch G1 + G2 + 0.5Qs + 0.6Qw4 + QiB2 + Imp2 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.50 LC5 Snow
4 0.60 LC9 Wind -Y
5 1.00 LC4 Imposed Load - cantilever
6 1.00 LC11 Imperfections Y
CO35 S Ch G1 + G2 + 0.7QiB1 + 0.5Qs + Qw1 + Imp1 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.70 LC3 Imposed Load
4 0.50 LC5 Snow
5 1.00 LC6 Wind X
6 1.00 LC10 Imperfections X
CO36 S Ch G1 + G2 + 0.7QiB1 + 0.5Qs + Qw2 + Imp1 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.70 LC3 Imposed Load
4 0.50 LC5 Snow
5 1.00 LC7 Wind -X
6 1.00 LC10 Imperfections X
CO37 S Ch G1 + G2 + 0.7QiB1 + 0.5Qs + Qw3 + Imp2 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.70 LC3 Imposed Load
4 0.50 LC5 Snow
5 1.00 LC8 Wind Y
6 1.00 LC11 Imperfections Y
CO38 S Ch G1 + G2 + 0.7QiB1 + 0.5Qs + Qw4 + Imp2 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.70 LC3 Imposed Load
4 0.50 LC5 Snow
5 1.00 LC9 Wind -Y
6 1.00 LC11 Imperfections Y
CO39 S Ch G1 + G2 + 0.5Qs + Qw1 + 0.7QiB2 + Imp1 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.50 LC5 Snow
4 1.00 LC6 Wind X
5 0.70 LC4 Imposed Load - cantilever
6 1.00 LC10 Imperfections X
CO40 S Ch G1 + G2 + 0.5Qs + Qw2 + 0.7QiB2 + Imp1 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.50 LC5 Snow
4 1.00 LC7 Wind -X
5 0.70 LC4 Imposed Load - cantilever
6 1.00 LC10 Imperfections X
CO41 S Ch G1 + G2 + 0.5Qs + Qw3 + 0.7QiB2 + Imp2 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.50 LC5 Snow
4 1.00 LC8 Wind Y
5 0.70 LC4 Imposed Load - cantilever
6 1.00 LC11 Imperfections Y
CO42 S Ch G1 + G2 + 0.5Qs + Qw4 + 0.7QiB2 + Imp2 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.50 LC5 Snow
4 1.00 LC9 Wind -Y
5 0.70 LC4 Imposed Load - cantilever
6 1.00 LC11 Imperfections Y
CO43 S Ch G1 + G2 + 0.7QiB1 + Qs + 0.6Qw1 + Imp1 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.70 LC3 Imposed Load
4 1.00 LC5 Snow
5 0.60 LC6 Wind X
6 1.00 LC10 Imperfections X
CO44 S Ch G1 + G2 + 0.7QiB1 + Qs + 0.6Qw2 + Imp1 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.70 LC3 Imposed Load
4 1.00 LC5 Snow
5 0.60 LC7 Wind -X
6 1.00 LC10 Imperfections X
CO45 S Ch G1 + G2 + 0.7QiB1 + Qs + 0.6Qw3 + Imp2 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.70 LC3 Imposed Load
4 1.00 LC5 Snow
5 0.60 LC8 Wind Y
6 1.00 LC11 Imperfections Y
CO46 S Ch G1 + G2 + 0.7QiB1 + Qs + 0.6Qw4 + Imp2 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 0.70 LC3 Imposed Load
4 1.00 LC5 Snow
5 0.60 LC9 Wind -Y
6 1.00 LC11 Imperfections Y




 Project: Magistrska naloga  Model: 3-etazni objekt
2.5 LOAD COMBINATIONS
Load Load Combination
Combin. DS Description No. Factor Load Case
CO47 S Ch G1 + G2 + Qs + 0.6Qw1 + 0.7QiB2 + Imp1 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 1.00 LC5 Snow
4 0.60 LC6 Wind X
5 0.70 LC4 Imposed Load - cantilever
6 1.00 LC10 Imperfections X
CO48 S Ch G1 + G2 + Qs + 0.6Qw2 + 0.7QiB2 + Imp1 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 1.00 LC5 Snow
4 0.60 LC7 Wind -X
5 0.70 LC4 Imposed Load - cantilever
6 1.00 LC10 Imperfections X
CO49 S Ch G1 + G2 + Qs + 0.6Qw3 + 0.7QiB2 + Imp2 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 1.00 LC5 Snow
4 0.60 LC8 Wind Y
5 0.70 LC4 Imposed Load - cantilever
6 1.00 LC11 Imperfections Y
CO50 S Ch G1 + G2 + Qs + 0.6Qw4 + 0.7QiB2 + Imp2 1 1.00 LC1 Self-weight
2 1.00 LC2 Permanent
3 1.00 LC5 Snow
4 0.60 LC9 Wind -Y
5 0.70 LC4 Imposed Load - cantilever




RC1 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
CO1/p or to CO24
RC2 SLS - Characteristic CO25/p or to CO50




 Project: Magistrska naloga  Model: 3-etazni objekt
3.1 NODAL LOADS - BY COMPONENTS 
- COORDINATE SYSTEM LC2: Permanent
On Nodes Coordinate Force [kN] Moment [kNm]
No. No. System PX / PU PY / PV PZ / PW MX / MU MY / MV MZ / MW
1 5,6,101,103 0  |  Global XYZ 0.000 0.000 0.800 0.000 0.000 0.000
2 89,97 0  |  Global XYZ 0.000 0.000 2.400 0.000 0.000 0.000
3 122,195,241,259 0  |  Global XYZ 0.000 0.000 1.000 0.000 0.000 0.000
LC2
Permanent
3.2 MEMBER LOADS LC2: Permanent
Reference On Members Load Load Load Reference Load Parameters
No. to No. Type Distribution Direction Length Symbol Value Unit
2 Members Force Uniform ZL True Length p 0.470 kN/m
14,21,22,24,37,38,43,44,52,56,57,59,60,62,63,66,69,72,75,78,81,84-96,146,233,234,241,242,257,258,263,264,271,323,328,330,342,343,347,
348,356,360,361,363,364,366,367,370,373,382,388,390,392,394,398,400,402,404,437,440,448,480,486,487,502,507,517
3 Members Force Uniform ZL True Length p 0.750 kN/m
15,169,171,173,175,177,179,181,183,185,219,274,290,329,377,378,381,384,387,567








Force Uniform ZL True Length p 0.750 kN/m
7 Members 589 Force Uniform ZL True Length p 0.750 kN/m
8 Members Force Uniform ZL True Length p 0.470 kN/m
166-168,170,172,174,176,178,180,182,208,235,568,584,590
3.15 GENERATED LOADS LC2: Permanent
No. Load Description
1 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 0.28 kN/m2
Boundary of the area load plane Corner nodes : 3,4,2,1
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 63,65,68,71,54,74,77,80,
83,51,37,57,59,43
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 6.221 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 6.221 kN
Total moment to the origin  M Areas X : 9.298 kNm
Y : -22.786 kNm
Z : 0.000 kNm
M Members X : 9.298 kNm
Y : -22.786 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 12
 cell area : 21894425 mm2
Convert loads to members No. : 1,2,21,22,25,26,41,55,58,
61,64,67,70,73,76,79,82
Comment: Load of floor structure.
2 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 0.23 kN/m2
Boundary of the area load plane Corner nodes : 6,8,7,5
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 163,160,157,154,165,151,
148,46,128,130,53,133,136,
139,142,47
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 4.962 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 4.962 kN
Total moment to the origin  M Areas X : 7.416 kNm
Y : -18.175 kNm
Z : 0.000 kNm
M Members X : 7.416 kNm
Y : -18.175 kNm
Z : 0.000 kNm




 Project: Magistrska naloga  Model: 3-etazni objekt
3.15 GENERATED LOADS LC2: Permanent
No. Load Description
Cells selected for generating  number of cells : 14
 cell area : 21894425 mm2
Convert loads to members No. : 3,4,27,28,42,49,50,126,
129,132,135,138,141,144,
149,152,155,158,161
Comment: Load of roof structure.
3 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 0.23 kN/m2
Boundary of the area load plane Corner nodes : 122,195,197,196
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 124,122,120,118,116,266
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 3.342 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 3.342 kN
Total moment to the origin  M Areas X : 20.139 kNm
Y : -4.069 kNm
Z : 0.000 kNm
M Members X : 20.139 kNm
Y : -4.069 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 8
 cell area : 14743924 mm2
Convert loads to members No. : 13,223,224,247,248,262,
269,270,286,293-297,395,
518,519
4 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 0.28 kN/m2
Boundary of the area load plane Corner nodes : 190,192,193,191
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 86,88,90,263
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 4.189 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 4.189 kN
Total moment to the origin  M Areas X : 25.248 kNm
Y : -5.101 kNm
Z : 0.000 kNm
M Members X : 25.248 kNm
Y : -5.101 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 10
 cell area : 14743924 mm2
Convert loads to members No. : 40,100,221,222,241,242,
245,246,261,280-285,287,
376,443,447
5 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 0.28 kN/m2
Boundary of the area load plane Corner nodes : 3,4,2,1;
277,232,274,275
Note : Each row in the drop down 
list box denotes one plane
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 12.443 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 12.442 kN
Total moment to the origin  M Areas X : 56.328 kNm
Y : -45.571 kNm
Z : 0.000 kNm
M Members X : 56.327 kNm
Y : -45.571 kNm




 Project: Magistrska naloga  Model: 3-etazni objekt
3.15 GENERATED LOADS LC2: Permanent
No. Load Description
Z : 0.000 kNm
Cells selected for generating  number of cells : 25
 cell area : 43789138 mm2









6 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 0.23 kN/m2
Boundary of the area load plane Corner nodes : 282,281,279,280
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 445
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 4.962 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 4.962 kN
Total moment to the origin  M Areas X : 37.513 kNm
Y : -18.175 kNm
Z : 0.000 kNm
M Members X : 37.513 kNm
Y : -18.175 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 10
 cell area : 21894423 mm2
Convert loads to members No. : 313,333,344,346,353,354,
419,428,431,446,451,454,
457,460,463
7 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 0.23 kN/m2
Boundary of the area load plane Corner nodes : 372,374,373,367
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 511
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 3.342 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 3.342 kN
Total moment to the origin  M Areas X : 10.117 kNm
Y : -20.409 kNm
Z : 0.000 kNm
M Members X : 10.117 kNm
Y : -20.409 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 12
 cell area : 14743924 mm2
Convert loads to members No. : 470,471,492,493,506,
513-516,530-537
8 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 0.28 kN/m2
Boundary of the area load plane Corner nodes : 66,104,370,368
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 404
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 4.189 kN
P Members X : 0.000 kN
Y : 0.000 kN




 Project: Magistrska naloga  Model: 3-etazni objekt
3.15 GENERATED LOADS LC2: Permanent
No. Load Description
Z : 4.189 kN
Total moment to the origin  M Areas X : 12.684 kNm
Y : -25.587 kNm
Z : 0.000 kNm
M Members X : 12.684 kNm
Y : -25.587 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 10
 cell area : 14743959 mm2
Convert loads to members No. : 468,469,483,486,487,490,
491,505,520-527
9 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 0.28 kN/m2
Boundary of the area load plane Corner nodes : 369,312,92,447
Note : Each row in the drop down 
list box denotes one plane
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 6.174 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 6.174 kN
Total moment to the origin  M Areas X : 27.949 kNm
Y : -7.518 kNm
Z : 0.000 kNm
M Members X : 27.949 kNm
Y : -7.518 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 13
 cell area : 22049505 mm2





10 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 0.23 kN/m2
Boundary of the area load plane Corner nodes : 450,451,453,452
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 561
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 5.071 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 5.071 kN
Total moment to the origin  M Areas X : 22.958 kNm
Y : -6.175 kNm
Z : 0.000 kNm
M Members X : 22.958 kNm
Y : -6.175 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 18
 cell area : 22049505 mm2
Convert loads to members No. : 549,550,570,573,574,588,
595,596,617-632
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3.1 NODAL LOADS - BY COMPONENTS 
- COORDINATE SYSTEM LC3: Imposed Load
On Nodes Coordinate Force [kN] Moment [kNm]
No. No. System PX / PU PY / PV PZ / PW MX / MU MY / MV MZ / MW
1 5,6,101,103 0  |  Global XYZ 0.000 0.000 3.000 0.000 0.000 0.000
2 122,195,241,259 0  |  Global XYZ 0.000 0.000 3.500 0.000 0.000 0.000
3 89,97 0  |  Global XYZ 0.000 0.000 9.000 0.000 0.000 0.000
LC3
Imposed Load
3.15 GENERATED LOADS LC3: Imposed Load
No. Load Description
1 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 2.00 kN/m2
Boundary of the area load plane Corner nodes : 190,192,193,191
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 86,88,90,263
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 29.488 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 29.488 kN
Total moment to the origin  M Areas X : 177.709 kNm
Y : -35.901 kNm
Z : 0.000 kNm
M Members X : 177.708 kNm
Y : -35.901 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 10
 cell area : 14743924 mm2
Convert loads to members No. : 40,100,221,222,241,242,
245,246,261,280-285,287,
376,443,447
2 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 2.00 kN/m2
Boundary of the area load plane Corner nodes : 3,4,2,1
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 37,57,59,43,63,65,68,71,
54,74,77,80,83,51
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 43.789 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 43.789 kN
Total moment to the origin  M Areas X : 65.442 kNm
Y : -160.377 kNm
Z : 0.000 kNm
M Members X : 65.442 kNm
Y : -160.377 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 12
 cell area : 21894425 mm2
Convert loads to members No. : 1,2,21,22,25,26,41,55,58,
61,64,67,70,73,76,79,82
3 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 2.00 kN/m2
Boundary of the area load plane Corner nodes : 232,277,275,274
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 388
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 43.789 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 43.789 kN
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3.15 GENERATED LOADS LC3: Imposed Load
No. Load Description
Total moment to the origin  M Areas X : 331.022 kNm
Y : -160.377 kNm
Z : 0.000 kNm
M Members X : 331.022 kNm
Y : -160.377 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 9
 cell area : 21894476 mm2




4 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 2.00 kN/m2
Boundary of the area load plane Corner nodes : 368,370,104,66
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 502
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 29.488 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 29.488 kN
Total moment to the origin  M Areas X : 89.274 kNm
Y : -180.097 kNm
Z : 0.000 kNm
M Members X : 89.274 kNm
Y : -180.097 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 10
 cell area : 14743959 mm2
Convert loads to members No. : 468,469,483,486,487,490,
491,505,520-527
5 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 2.00 kN/m2
Boundary of the area load plane Corner nodes : 403,404,92,447
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 146
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 33.627 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 33.627 kN
Total moment to the origin  M Areas X : 116.081 kNm
Y : -40.947 kNm
Z : 0.000 kNm
M Members X : 116.081 kNm
Y : -40.947 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 12
 cell area : 16813541 mm2
Convert loads to members No. : 292,547,567,571,606-616






























IsometricLC 3: Imposed Load
Loads [kN/m^2], [kN]




 Project: Magistrska naloga  Model: 3-etazni objekt
3.15 GENERATED LOADS LC4: Imposed Load - cantilever
No. Load Description
3 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 2.00 kN/m2
Boundary of the area load plane Corner nodes : 275,277,233,273
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 342
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 29.233 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 29.233 kN
Total moment to the origin  M Areas X : 220.986 kNm
Y : -142.655 kNm
Z : 0.000 kNm
M Members X : 220.988 kNm
Y : -142.656 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 8
 cell area : 14616589 mm2
Convert loads to members No. : 16,312,329,332,345,359,
362,365,368,371,374,380
6 From Area Loads via Plane
Area load direction Global relative to the true area: : ZL
Area of load application Fully closed plane
Load distribution type: Combined
Area load magnitude Constant : 2.00 kN/m2
Boundary of the area load plane Corner nodes : 44,368,370,422,421;
368,370,422,421
Note : Each row in the drop down 
list box denotes one plane
Remove influence from Members parallel to member : 507
Generating total loads in direction  P Areas X : 0.000 kN
Y : 0.000 kN
Z : 31.168 kN
P Members X : 0.000 kN
Y : 0.000 kN
Z : 31.168 kN
Total moment to the origin  M Areas X : 138.853 kNm
Y : -190.359 kNm
Z : 0.000 kNm
M Members X : 138.853 kNm
Y : -190.359 kNm
Z : 0.000 kNm
Cells selected for generating  number of cells : 10
 cell area : 15583998 mm2
Convert loads to members No. : 469,487,491,505,520-523
LC4
Imposed Load - cantilever






IsometricLC 4: Imposed Load - cantilever
Loads [kN/m^2]
    




 Project: Magistrska naloga  Model: 3-etazni objekt
3.15 GENERATED LOADS LC5: Snow
No. Load Description
1 From Snow Loads (Flat/Monopitch Roof)
Snow load parameters According to Standard : EN 1991-1-3
National Annex : Slovenia
Snow load zone Z : A2
Altitude A : 300.000 m
Ground snow load sk : 1.51 kN/m2
Topography type : Normal
Coefficients Exposure Ce : 1.00
Thermal coefficient Ct : 1.00




Generate LC LC s1 : LC5
Create load type Member loads
Load distribution type Combined
Remove influence from Members parallel to member : 216
Generate snow loads on members No. : 549,550,570,573,574,588,
595,596,617-632
Parameters AR : 22049505 m2
 : 0.0 °
Sk : 1.51 kN/m2
1 : 0.800
s1 : 1.21 kN/m2
Generated total loads  P Areas : 26.681 kN
 P : 26.681 kN
Total moment to the origin  M Areas : 125.079 kNm
 M : 125.079 kNm
Cells selected for generating  number of cells : 18
 cell area : 22049505 mm2
2 From Snow Loads (Flat/Monopitch Roof)
Snow load parameters According to Standard : EN 1991-1-3
National Annex : Slovenia
Snow load zone Z : A2
Altitude A : 300.000 m
Ground snow load sk : 1.51 kN/m2
Topography type : Normal
Coefficients Exposure Ce : 1.00
Thermal coefficient Ct : 1.00




Generate LC LC s1 : LC5
Create load type Member loads
Load distribution type Combined
Remove influence from Members parallel to member : 465
LC5
Snow




 Project: Magistrska naloga  Model: 3-etazni objekt
3.15 GENERATED LOADS LC5: Snow
No. Load Description
Generate snow loads on members No. : 344,346,354,419,428,431,
446,451,454,457,460,463
Parameters AR : 14615212 m2
 : 0.0 °
Sk : 1.51 kN/m2
1 : 0.800
s1 : 1.21 kN/m2
Generated total loads  P Areas : 17.685 kN
 P : 17.685 kN
Total moment to the origin  M Areas : 159.130 kNm
 M : 159.181 kNm
Cells selected for generating  number of cells : 10
 cell area : 14615213 mm2
4 From Snow Loads (Flat/Monopitch Roof)
Snow load parameters According to Standard : EN 1991-1-3
National Annex : Slovenia
Snow load zone Z : A2
Altitude A : 300.000 m
Ground snow load sk : 1.51 kN/m2
Topography type : Normal
Coefficients Exposure Ce : 1.00
Thermal coefficient Ct : 1.00




Generate LC LC s1 : LC5
Create load type Member loads
Load distribution type Combined
Remove influence from Members parallel to member : 511
Generate snow loads on members No. : 470,471,492,493,506,
513-516,530-537
Parameters AR : 14743924 m2
 : 0.0 °
Sk : 1.51 kN/m2
1 : 0.800
s1 : 1.21 kN/m2
Generated total loads  P Areas : 17.841 kN
 P : 17.841 kN
Total moment to the origin  M Areas : 121.617 kNm
 M : 121.617 kNm
Cells selected for generating  number of cells : 12
 cell area : 14743924 mm2
5 From Snow Loads (Flat/Monopitch Roof)
Snow load parameters According to Standard : EN 1991-1-3
National Annex : Slovenia
Snow load zone Z : A2




 Project: Magistrska naloga  Model: 3-etazni objekt
3.15 GENERATED LOADS LC5: Snow
No. Load Description
Altitude A : 300.000 m
Ground snow load sk : 1.51 kN/m2
Topography type : Normal
Coefficients Exposure Ce : 1.00
Thermal coefficient Ct : 1.00




Generate LC LC s1 : LC5
Create load type Member loads
Load distribution type Combined
Remove influence from Members parallel to member : 127
Generate snow loads on members No. : 42,126,129,144,149
Parameters AR : 7337000 m2
 : 0.0 °
Sk : 1.51 kN/m2
1 : 0.800
s1 : 1.21 kN/m2
Generated total loads  P Areas : 8.878 kN
 P : 8.878 kN
Total moment to the origin  M Areas : 35.118 kNm
 M : 35.118 kNm
Cells selected for generating  number of cells : 6












 Project: Magistrska naloga  Model: 3-etazni objekt
3.1 NODAL LOADS - BY COMPONENTS 
- COORDINATE SYSTEM LC6: Wind X
On Nodes Coordinate Force [kN] Moment [kNm]
No. No. System PX / PU PY / PV PZ / PW MX / MU MY / MV MZ / MW
1 5,6,90,91,94,196,259,
281,282,328,451,453
0  |  Global XYZ 5.000 0.000 0.000 0.000 0.000 0.000
LC6
Wind X












IsometricLC 6: Wind X
Loads [kN]




 Project: Magistrska naloga  Model: 3-etazni objekt
3.1 NODAL LOADS - BY COMPONENTS 
- COORDINATE SYSTEM LC7: Wind -X
On Nodes Coordinate Force [kN] Moment [kNm]




0  |  Global XYZ -5.000 0.000 0.000 0.000 0.000 0.000
LC7
Wind -X












IsometricLC 7: Wind -X
Loads [kN]




 Project: Magistrska naloga  Model: 3-etazni objekt
3.1 NODAL LOADS - BY COMPONENTS 
- COORDINATE SYSTEM LC8: Wind Y
On Nodes Coordinate Force [kN] Moment [kNm]
No. No. System PX / PU PY / PV PZ / PW MX / MU MY / MV MZ / MW
1 6,8,91,97,103,373,374,
448,452,453
0  |  Global XYZ 0.000 5.000 0.000 0.000 0.000 0.000
LC8
Wind Y











IsometricLC 8: Wind Y
Loads [kN]




 Project: Magistrska naloga  Model: 3-etazni objekt
3.1 NODAL LOADS - BY COMPONENTS 
- COORDINATE SYSTEM LC9: Wind -Y
On Nodes Coordinate Force [kN] Moment [kNm]
No. No. System PX / PU PY / PV PZ / PW MX / MU MY / MV MZ / MW
1 7,101,196,197,280,282,
365,450,451
0  |  Global XYZ 0.000 -5.000 0.000 0.000 0.000 0.000
LC9
Wind -Y










IsometricLC 9: Wind -Y
Loads [kN]




 Project: Magistrska naloga  Model: 3-etazni objekt
3.14 IMPERFECTIONS LC10: Imperfections X
Reference Inclination Precamber Apply e0
No. to On Members No. Dir. 1/	0,
 [-,mm] L/e0,e0 [-,mm] from 0 [-] Comment
3 Members 29,32 y 200.00 200.00 -      
Precamber activity criterion: Always
5 Members 30,31 y -200.00 -200.00 -      
Precamber activity criterion: Always
7 Members 249 z 200.00 200.00 -      
Precamber activity criterion: Always
8 Members 252 z 200.00 200.00 -      
Precamber activity criterion: Always
9 Members 251 z -200.00 -200.00 -      
Precamber activity criterion: Always
10 Members 250 z -200.00 -200.00 -      
Precamber activity criterion: Always
11 Members 335,336 y 200.00 200.00 -      
Precamber activity criterion: Always
12 Members 334,337 y -200.00 -200.00 -      
Precamber activity criterion: Always
13 Members 495,496,576,577 z 200.00 200.00 -      
Precamber activity criterion: Always
14 Members 494,497,575,578 z -200.00 -200.00 -      
Precamber activity criterion: Always
15 Members 298,299 z 200.00 200.00 -      
Precamber activity criterion: Always
16 Members 278 z -200.00 -200.00 -      
Precamber activity criterion: Always
17 Members 279 y 200.00 200.00 -      
Precamber activity criterion: Always
18 Members 569 y -200.00 -200.00 -      
Precamber activity criterion: Always
19 Members 538 y 200.00 200.00 -      
Precamber activity criterion: Always
20 Members 244 y -200.00 -200.00 -      
Precamber activity criterion: Always
21 Members 540 z -200.00 -200.00 -      
Precamber activity criterion: Always
LC10
Imperfections X





























L/e_0 = 200.00L/e_0 = 200.0
1/phi_0 = 200.001/phi_0 = 200.00
L/e_0 = 200.00
1/phi_0 = 200.00
L/e_0 = 200.00L/e_0 = 200.00













IsometricLC 10: Imperfections X
Loads [-]




 Project: Magistrska naloga  Model: 3-etazni objekt
3.14 IMPERFECTIONS LC11: Imperfections Y
Reference Inclination Precamber Apply e0
No. to On Members No. Dir. 1/	0,
 [-,mm] L/e0,e0 [-,mm] from 0 [-] Comment
3 Members 30,31 z 200.00 200.00 -      
Precamber activity criterion: Always
5 Members 29,32 z -200.00 -200.00 -      
Precamber activity criterion: Always
7 Members 249,252 y 200.00 200.00 -      
Precamber activity criterion: Always
8 Members 250,251 y -200.00 -200.00 -      
Precamber activity criterion: Always
9 Members 298,299,576,577 y 200.00 200.00 -      
Precamber activity criterion: Always
10 Members 494,497,575,578 y -200.00 -200.00 -      
Precamber activity criterion: Always
11 Members 495,496 y 200.00 200.00 -      
Precamber activity criterion: Always
12 Members 334 z 200.00 200.00 -      
Precamber activity criterion: Always
13 Members 335 z -200.00 -200.00 -      
Precamber activity criterion: Always
14 Members 336 z -200.00 -200.00 -      
Precamber activity criterion: Always
15 Members 337 z 200.00 200.00 -      
Precamber activity criterion: Always
16 Members 279 z -200.00 -200.00 -      
Precamber activity criterion: Always
17 Members 278 y -200.00 -200.00 -      
Precamber activity criterion: Always
18 Members 540 y -200.00 -200.00 -      
Precamber activity criterion: Always
19 Members 244,569 z 200.00 200.00 -      
Precamber activity criterion: Always
20 Members 538 z -200.00 -200.00 -      
Precamber activity criterion: Always
LC11
Imperfections Y





























L/e_0 = 200.00L/e_0 = 200.00
1/phi_0 = 200.001/phi_0 = 200.00
L/e_0 = 200.00
1/phi_0 = 200.00
L/e_0 = 200.00L/e_0 = 200.00












IsometricLC 11: Imperfections Y
Loads [-]




 Project: Magistrska naloga  Model: 3-etazni objekt
4.1 NODES - SUPPORT FORCES Result Combinations
Node Support Forces [kN] Support Moments [kNm]
No. RC PX' PY' PZ' MX' MY' MZ'
1 RC1 Max 1.96 1.94 50.53 0.00 0.00 0.25 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min -2.79 -29.81 -32.55 0.00 0.00 -0.43 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 1.29 1.38 35.80 0.00 0.00 0.17 SLS - Characteristic
Min -1.90 -19.76 -20.85 0.00 0.00 -0.25 SLS - Characteristic
2 RC1 Max 4.99 1.52 129.57 0.00 0.00 0.40 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min -4.01 -22.48 53.62 0.00 0.00 -0.30 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 3.41 1.10 89.18 0.00 0.00 0.22 SLS - Characteristic
Min -2.70 -14.92 27.04 0.00 0.00 -0.22 SLS - Characteristic
3 RC1 Max 32.52 31.79 93.78 0.00 0.00 0.06 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min -23.54 -2.54 -75.77 0.00 0.00 -0.58 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 21.59 21.13 63.21 0.00 0.00 0.05 SLS - Characteristic
Min -15.69 -1.77 -49.61 0.00 0.00 -0.35 SLS - Characteristic
4 RC1 Max 3.54 29.23 21.99 0.00 0.00 0.58 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min -12.02 -1.84 -68.38 0.00 0.00 -0.18 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 2.40 19.38 14.30 0.00 0.00 0.34 SLS - Characteristic
Min -7.94 -1.27 -45.72 0.00 0.00 -0.12 SLS - Characteristic
37 RC1 Max 0.00 0.00 42.88 0.00 0.00 0.00 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min 0.00 0.00 6.64 0.00 0.00 0.00 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 0.00 0.00 29.36 0.00 0.00 0.00 SLS - Characteristic
Min 0.00 0.00 5.26 0.00 0.00 0.00 SLS - Characteristic
38 RC1 Max 0.00 0.00 143.34 0.00 0.00 0.00 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min 0.00 0.00 -51.40 0.00 0.00 0.00 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 0.00 0.00 97.03 0.00 0.00 0.00 SLS - Characteristic
Min 0.00 0.00 -32.49 0.00 0.00 0.00 SLS - Characteristic
100 RC1 Max 0.00 0.00 71.47 0.00 0.00 0.00 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min 0.00 0.00 34.87 0.00 0.00 0.00 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 0.00 0.00 49.56 0.00 0.00 0.00 SLS - Characteristic
Min 0.00 0.00 16.64 0.00 0.00 0.00 SLS - Characteristic
113 RC1 Max 0.00 0.00 43.49 0.00 0.00 0.00 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min 0.00 0.00 0.83 0.00 0.00 0.00 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 0.00 0.00 29.77 0.00 0.00 0.00 SLS - Characteristic
Min 0.00 0.00 1.44 0.00 0.00 0.00 SLS - Characteristic
190 RC1 Max 3.59 1.30 59.77 0.00 0.00 0.71 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min -3.56 -3.08 -5.29 0.00 0.00 -0.25 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 2.37 0.85 39.17 0.00 0.00 0.43 SLS - Characteristic
Min -2.41 -2.08 -2.70 0.00 0.00 -0.14 SLS - Characteristic
191 RC1 Max 38.75 3.18 79.24 0.00 0.00 0.20 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min -3.14 -1.35 -114.28 0.00 0.00 -0.73 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 25.66 2.13 52.44 0.00 0.00 0.10 SLS - Characteristic
Min -2.19 -0.85 -76.04 0.00 0.00 -0.44 SLS - Characteristic
192 RC1 Max 4.01 3.11 22.00 0.00 0.00 0.55 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min -3.20 -4.73 -0.85 0.00 0.00 -0.52 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 2.69 2.02 15.16 0.00 0.00 0.33 SLS - Characteristic
Min -2.14 -3.22 -0.11 0.00 0.00 -0.30 SLS - Characteristic
193 RC1 Max 1.94 4.83 181.52 0.00 0.00 0.41 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min -38.85 -3.51 -3.78 0.00 0.00 -0.33 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 1.45 3.32 123.81 0.00 0.00 0.27 SLS - Characteristic
Min -25.79 -2.38 0.84 0.00 0.00 -0.18 SLS - Characteristic
226 RC1 Max 0.00 0.00 49.13 0.00 0.00 0.00 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min 0.00 0.00 -1.53 0.00 0.00 0.00 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 0.00 0.00 33.91 0.00 0.00 0.00 SLS - Characteristic
Min 0.00 0.00 0.19 0.00 0.00 0.00 SLS - Characteristic
227 RC1 Max 0.00 0.00 100.58 0.00 0.00 0.00 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
Min 0.00 0.00 54.27 0.00 0.00 0.00 ULS (STR/GEO) - Permanent / 
transient - Eq. 6.10
RC2 Max 0.00 0.00 69.72 0.00 0.00 0.00 SLS - Characteristic
Min 0.00 0.00 25.58 0.00 0.00 0.00 SLS - Characteristic




 Project: Magistrska naloga  Model: 3-etazni objekt





IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Support Reactions[kN]
Result Combinations: Max Values
Max P-X': 38.75, Min P-X': 0.00 kN





IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Support Reactions[kN]
Result Combinations: Min Values
Max P-X': 0.00, Min P-X': -38.85 kN




 Project: Magistrska naloga  Model: 3-etazni objekt





IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Support Reactions[kN]
Result Combinations: Max Values
Max P-Y': 31.79, Min P-Y': 0.00 kN





IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Support Reactions[kN]
Result Combinations: Min Values
Max P-Y': 0.00, Min P-Y': -29.81 kN
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Support Reactions[kN]
Result Combinations: Max Values
Max P-Z': 181.52, Min P-Z': 21.99 kN













IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Support Reactions[kN]
Result Combinations: Min Values
Max P-Z': 54.27, Min P-Z': -114.28 kN




 Project: Magistrska naloga  Model: 3-etazni objekt
4.12 CROSS-SECTIONS - INTERNAL FORCES Result Combinations
Member Node Location Forces [kN] Moments [kNm] Corresponding
No. RC No. x [mm] N Vy Vz MT My Mz Load Cases
        Section No. 2: SHAPE-THIN PROFIL POD WELSER 170X3
44 RC1 38 0 MAX N 9.42 0.13 1.88 0.00 -0.12 0.01 CO 14  
356 RC1 440 MIN N -39.54 0.02 -6.65 0.00 -3.79 -0.15 CO 6  
323 RC1 490 MAX Vy -11.63 3.52 2.69 0.00 1.95 0.01 CO 10  
502 RC1 399 0 MIN Vy -33.61 -4.81 -6.13 -0.01 1.84 0.63 CO 13  
377 RC1 273 0 MAX Vz 1.44 -0.05 13.19 0.01 -8.45 0.04 CO 8  
508 RC1 54 491 MIN Vz -3.26 0.37 -16.17 -0.02 -10.21 -0.38 CO 6  
236 RC1 454 0 MAX MT 5.33 -0.19 10.45 0.05 -4.22 -0.54 CO 1  
184 RC1 522 0 MIN MT -0.17 0.25 -3.52 -0.05 1.99 -1.06 CO 10  
567 RC1 462 0 MAX My -9.67 1.16 -7.42 -0.02 9.86 1.15 CO 9  
309 RC1 54 0 MIN My -3.55 -0.30 9.76 -0.02 -10.21 -0.38 CO 6  
329 RC1 292 0 MAX Mz 4.10 2.46 3.77 0.00 -2.61 3.25 CO 13  
329 RC1 296 2685 MIN Mz 4.10 2.13 -1.58 0.00 0.33 -2.84 CO 13  
        Section No. 6: SHAPE-THIN PROFIL STROP WELSER 280X3
429 RC1 337 0 MAX N 12.35 0.06 -3.89 0.00 -2.00 0.29 CO 7  
45 RC1 11 0 MIN N -32.92 0.93 2.90 0.00 -4.93 0.09 CO 10  
190 RC1 527 0 MAX Vy -12.91 7.26 -4.17 0.00 -1.18 -0.16 CO 9  
220 RC1 528 38 MIN Vy 6.73 -7.34 -3.83 -0.02 12.30 0.03 CO 9  
357 RC1 364 0 MAX Vz 0.12 1.56 16.43 -0.04 -12.89 0.24 CO 23  
206 RC1 366 38 MIN Vz 1.71 3.38 -13.65 -0.01 -12.04 0.00 CO 17  
450 RC1 250 MAX MT -0.76 1.94 8.09 0.11 11.06 -1.08 CO 16  
453 RC1 352 0 MIN MT 0.51 -1.57 7.79 -0.05 12.08 0.16 CO 15  
453 RC1 361 228 MAX My -0.03 -0.05 10.12 -0.04 18.14 -0.22 CO 7  
357 RC1 364 0 MIN My 0.03 1.42 15.77 -0.04 -13.29 0.20 CO 7  
354 RC1 298 2685 MAX Mz -4.48 -1.67 -3.13 0.01 -2.44 2.13 CO 14  
453 RC1 361 228 MIN Mz -0.77 5.17 4.95 0.05 12.05 -2.89 CO 12  
        Section No. 10: SHAPE-THIN PROFIL STEBER 152X152X4 R
29 RC1 29 2445 MAX N 7.39 0.57 1.78 0.00 2.42 -0.83 CO 16  
29 RC1 25 0 MIN N -42.91 -1.82 -1.46 0.00 2.15 -2.05 CO 11  
29 RC1 0 MAX Vy -2.49 1.07 -1.97 0.00 2.58 1.26 CO 13  
29 RC1 2445 MIN Vy -20.63 -2.23 2.11 0.00 2.42 2.32 CO 10  
29 RC1 29 2445 MAX Vz -20.63 -1.94 2.11 0.00 2.42 2.32 CO 10  
29 RC1 0 MIN Vz -37.01 -1.43 -2.54 0.00 2.48 -1.52 CO 15  
29 RC1 25 0 MAX MT -42.91 -1.82 -1.46 0.00 2.15 -2.05 CO 11  
29 RC1 25 0 MIN MT -21.02 -2.14 1.57 0.00 -2.13 -2.56 CO 10  
29 RC1 29 2445 MAX My -0.48 0.23 2.01 0.00 2.69 -0.55 CO 12  
29 RC1 29 2445 MIN My -36.62 -0.56 -2.11 0.00 -2.71 1.03 CO 15  
29 RC1 29 2445 MAX Mz -20.63 -1.94 2.11 0.00 2.42 2.32 CO 10  
29 RC1 25 0 MIN Mz -21.02 -2.14 1.57 0.00 -2.13 -2.56 CO 10  
        Section No. 15: SHAPE-THIN PROFIL STEBER 152X210X4 L
252 RC1 2445 MAX N 71.50 2.34 2.06 0.00 2.42 -2.43 CO 13  
30 RC1 0 MIN N -87.33 2.05 -0.69 0.01 1.88 3.49 CO 10  
578 RC1 2445 MAX Vy 0.06 8.58 3.78 -0.05 4.91 -11.34 CO 10  
576 RC1 475 2445 MIN Vy -11.12 -4.80 -5.96 0.01 -7.48 6.45 CO 14  
497 RC1 398 2445 MAX Vz 6.40 2.89 4.83 0.00 6.05 -4.11 CO 14  
578 RC1 489 MIN Vz -18.81 -1.27 -8.55 -0.04 6.12 -0.31 CO 9  
578 RC1 482 2445 MAX MT -18.51 -0.94 -8.17 0.06 -10.12 1.86 CO 9  
578 RC1 473 0 MIN MT -18.96 -1.35 -8.07 -0.07 10.30 -0.96 CO 9  
578 RC1 473 0 MAX My -18.96 -1.35 -8.07 -0.07 10.30 -0.96 CO 9  
578 RC1 482 2445 MIN My -18.51 -0.94 -8.17 0.06 -10.12 1.86 CO 9  
578 RC1 473 0 MAX Mz -0.37 8.58 3.77 0.05 -4.31 9.64 CO 10  
578 RC1 482 2445 MIN Mz 0.06 8.58 3.77 -0.05 4.91 -11.34 CO 10  
        Section No. 16: SHAPE-THIN PROFIL STEBER 152X210X4 R
31 RC1 2445 MAX N 43.36 -1.46 1.20 0.00 1.52 1.67 CO 15  
249 RC1 214 0 MIN N -55.21 0.46 0.96 0.00 -0.37 0.09 CO 11  
496 RC1 2445 MAX Vy -5.54 6.05 -4.11 0.00 -5.11 -7.94 CO 14  
575 RC1 474 2445 MIN Vy 7.04 -7.70 4.76 -0.02 5.90 10.92 CO 10  
577 RC1 472 0 MAX Vz 6.78 -5.12 6.53 -0.01 -7.53 -6.08 CO 9  
575 RC1 0 MIN Vz -9.02 3.31 -6.26 -0.01 7.42 3.89 CO 9  
575 RC1 470 0 MAX MT 6.61 -7.66 4.81 0.02 -5.72 -7.82 CO 10  
577 RC1 489 MIN MT 6.91 -5.12 6.49 -0.02 -4.34 -3.58 CO 9  
577 RC1 476 2445 MAX My 7.21 -5.15 6.52 0.00 8.33 6.46 CO 9  
575 RC1 474 2445 MIN My -8.58 3.14 -6.07 0.01 -7.61 -4.01 CO 9  
575 RC1 474 2445 MAX Mz 7.04 -7.70 4.76 -0.02 5.90 10.92 CO 10  
577 RC1 476 2445 MIN Mz 3.78 5.64 3.65 0.00 4.90 -8.76 CO 11  
        Section No. 28: SHAPE-THIN HOP-U 40X150X40X2.5
505 RC1 399 0 MAX N 4.01 0.09 3.75 0.00 0.00 0.10 CO 13  
345 RC1 1495 MIN N -3.72 0.16 0.00 0.02 1.91 0.00 CO 13  
99 RC1 449 533 MAX Vy 0.97 1.05 -0.28 0.00 -0.01 -0.32 CO 9  
99 RC1 267 MIN Vy -0.82 -0.89 -0.25 0.00 0.08 0.03 CO 14  
505 RC1 399 0 MAX Vz -1.18 -0.05 5.23 0.00 0.00 -0.06 CO 6  
505 RC1 400 2435 MIN Vz -1.20 -0.04 -5.23 0.00 0.00 0.06 CO 6  
345 RC1 1495 MAX MT -3.72 0.16 0.00 0.02 1.91 0.00 CO 13  
362 RC1 1495 MIN MT 0.07 -0.13 0.00 -0.02 1.79 0.00 CO 10  
505 RC1 1461 MAX My -1.23 -0.05 -1.05 0.00 3.05 0.01 CO 6  
616 RC1 522 2435 MIN My 0.12 -0.02 -1.36 0.00 -0.05 0.03 CO 10  
610 RC1 510 2435 MAX Mz -0.12 -0.33 -1.92 0.00 0.00 0.41 CO 12  
610 RC1 509 0 MIN Mz -0.14 -0.33 1.92 0.00 0.00 -0.41 CO 12  
        Section No. 29: SHAPE-THIN HOP-U 40X150X40X3
260 RC1 500 MAX N 1.77 -0.48 -0.22 0.00 0.15 0.00 CO 14  
260 RC1 1000 MIN N -2.09 0.57 -2.41 0.00 0.00 -0.29 CO 9  
393 RC1 236 0 MAX Vy 0.96 0.94 0.31 0.00 0.00 0.45 CO 14  
393 RC1 643 MIN Vy -1.19 -1.12 1.04 0.00 0.73 0.18 CO 9  
23 RC1 327 0 MAX Vz -0.72 0.28 2.58 0.00 0.00 0.16 CO 1  
260 RC1 237 1000 MIN Vz -1.47 0.40 -3.28 0.00 0.00 -0.20 CO 1  
260 RC1 500 MAX MT -2.09 0.57 -1.06 0.01 0.86 0.00 CO 9  
260 RC1 500 MIN MT 1.75 -0.47 -1.06 -0.01 0.86 0.00 CO 10  
23 RC1 278 839 MAX My -0.73 0.28 0.78 0.00 1.48 -0.07 CO 1  
393 RC1 236 0 MIN My 0.02 -0.25 1.62 0.00 0.00 -0.11 CO 4  




 Project: Magistrska naloga  Model: 3-etazni objekt
4.12 CROSS-SECTIONS - INTERNAL FORCES Result Combinations
Member Node Location Forces [kN] Moments [kNm] Corresponding
No. RC No. x [mm] N Vy Vz MT My Mz Load Cases
393 RC1 236 0 MAX Mz 0.96 0.94 0.31 0.00 0.00 0.45 CO 14  
393 RC1 236 0 MIN Mz -1.20 -1.11 1.22 0.00 0.00 -0.54 CO 9  
        Section No. 35: T-Rectangle 50/180
537 RC1 445 0 MAX N 3.12 0.00 0.82 0.00 0.00 0.00 CO 15  
619 RC1 528 0 MIN N -7.13 0.00 0.82 0.00 0.00 0.00 CO 9  
625 RC1 540 0 MAX Vy -0.09 0.01 1.36 -0.01 0.00 0.00 CO 19  
431 RC1 340 0 MIN Vy -0.41 -0.01 2.10 0.00 0.00 0.00 CO 24  
431 RC1 340 0 MAX Vz -0.93 -0.01 2.10 0.00 0.00 0.00 CO 20  
431 RC1 339 2989 MIN Vz -0.93 0.00 -2.10 0.00 0.00 0.00 CO 20  
622 RC1 974 MAX MT -0.11 0.00 0.27 0.01 0.79 0.00 CO 19  
463 RC1 1495 MIN MT 1.94 0.00 0.00 -0.01 1.42 0.00 CO 22  
431 RC1 1495 MAX My -0.95 0.00 0.00 0.00 1.57 0.01 CO 20  
463 RC1 360 0 MIN My 2.46 0.00 1.12 0.00 0.00 0.00 CO 14  
431 RC1 996 MAX Mz -0.42 0.00 0.70 0.00 1.39 0.01 CO 24  
625 RC1 974 MIN Mz -0.09 0.00 0.27 -0.01 0.79 0.00 CO 19  
        Section No. 36: TO 50/30/3/3/3/3
545 RC1 432 0 MAX N 55.57 0.01 0.12 0.00 -0.07 0.00 CO 7  
541 RC2 277 0 MIN N 4.68 0.00 0.04 0.00 -0.02 0.00 CO 25  
545 RC1 66 4175 MAX Vy 31.53 0.14 -0.10 0.00 -0.07 -0.09 CO 14  
545 RC1 66 4175 MIN Vy 40.20 -0.10 -0.01 0.00 0.02 0.06 CO 9  
545 RC1 432 0 MAX Vz 51.85 0.01 0.13 0.00 -0.08 0.00 CO 3  
544 RC1 432 4230 MIN Vz 54.37 -0.02 -0.14 0.01 -0.08 0.01 CO 5  
544 RC1 432 4230 MAX MT 47.57 -0.02 -0.12 0.01 -0.08 0.01 CO 13  
542 RC1 1905 MIN MT 37.17 0.00 0.00 -0.02 0.01 0.00 CO 15  
544 RC1 368 0 MAX My 47.46 0.05 -0.02 0.00 0.04 0.03 CO 6  
544 RC1 432 4230 MIN My 54.37 -0.02 -0.14 0.01 -0.08 0.01 CO 5  
545 RC1 66 4175 MAX Mz 40.20 -0.10 -0.01 0.00 0.02 0.06 CO 9  
545 RC1 66 4175 MIN Mz 31.53 0.14 -0.10 0.00 -0.07 -0.09 CO 14  
        Section No. 37: TO 100/30/3/3/3/3
679 RC2 89 2915 MAX N -2.47 0.00 0.00 0.00 0.00 0.00 CO 40  
679 RC1 37 0 MIN N -23.49 0.00 0.00 0.00 0.00 0.00 CO 1  
679 RC1 37 0 MAX Vy -23.49 0.00 0.00 0.00 0.00 0.00 CO 1  
679 RC1 37 0 MIN Vy -23.49 0.00 0.00 0.00 0.00 0.00 CO 1  
679 RC1 37 0 MAX Vz -23.49 0.00 0.00 0.00 0.00 0.00 CO 1  
679 RC1 37 0 MIN Vz -23.49 0.00 0.00 0.00 0.00 0.00 CO 1  
679 RC1 37 0 MAX MT -23.49 0.00 0.00 0.00 0.00 0.00 CO 1  
679 RC1 37 0 MIN MT -23.49 0.00 0.00 0.00 0.00 0.00 CO 1  
679 RC1 37 0 MAX My -23.49 0.00 0.00 0.00 0.00 0.00 CO 1  
679 RC1 37 0 MIN My -23.49 0.00 0.00 0.00 0.00 0.00 CO 1  
679 RC1 37 0 MAX Mz -23.49 0.00 0.00 0.00 0.00 0.00 CO 1  
679 RC1 37 0 MIN Mz -23.49 0.00 0.00 0.00 0.00 0.00 CO 1  
        Section No. 38: TO 150/30/3/3/3/3
655 RC1 361 2915 MAX N 4.31 0.00 0.00 0.00 0.00 0.00 CO 7  
655 RC2 311 0 MIN N 0.57 0.00 0.00 0.00 0.00 0.00 CO 25  
655 RC1 311 0 MAX Vy 2.85 0.00 0.00 0.00 0.00 0.00 CO 1  
655 RC1 311 0 MIN Vy 2.85 0.00 0.00 0.00 0.00 0.00 CO 1  
655 RC1 311 0 MAX Vz 2.85 0.00 0.00 0.00 0.00 0.00 CO 1  
655 RC1 311 0 MIN Vz 2.85 0.00 0.00 0.00 0.00 0.00 CO 1  
655 RC1 311 0 MAX MT 2.85 0.00 0.00 0.00 0.00 0.00 CO 1  
655 RC1 311 0 MIN MT 2.85 0.00 0.00 0.00 0.00 0.00 CO 1  
655 RC1 311 0 MAX My 2.85 0.00 0.00 0.00 0.00 0.00 CO 1  
655 RC1 311 0 MIN My 2.85 0.00 0.00 0.00 0.00 0.00 CO 1  
655 RC1 311 0 MAX Mz 2.85 0.00 0.00 0.00 0.00 0.00 CO 1  
655 RC1 311 0 MIN Mz 2.85 0.00 0.00 0.00 0.00 0.00 CO 1  
        Section No. 40: RD 18 | DIN 1013-1
664 RC1 197 3798 MAX N 56.26 0.00 0.00 0.00 0.00 0.00 CO 13  
672 RC2 3 0 MIN N -0.03 0.00 0.00 0.00 0.00 0.00 CO 25  
301 RC1 5 0 MAX Vy 0.29 0.00 0.00 0.00 0.00 0.00 CO 1  
301 RC1 5 0 MIN Vy 0.29 0.00 0.00 0.00 0.00 0.00 CO 1  
301 RC1 5 0 MAX Vz 0.29 0.00 0.00 0.00 0.00 0.00 CO 1  
301 RC1 5 0 MIN Vz 0.29 0.00 0.00 0.00 0.00 0.00 CO 1  
301 RC1 5 0 MAX MT 0.29 0.00 0.00 0.00 0.00 0.00 CO 1  
301 RC1 5 0 MIN MT 0.29 0.00 0.00 0.00 0.00 0.00 CO 1  
301 RC1 5 0 MAX My 0.29 0.00 0.00 0.00 0.00 0.00 CO 1  
301 RC1 5 0 MIN My 0.29 0.00 0.00 0.00 0.00 0.00 CO 1  
301 RC1 5 0 MAX Mz 0.29 0.00 0.00 0.00 0.00 0.00 CO 1  
301 RC1 5 0 MIN Mz 0.29 0.00 0.00 0.00 0.00 0.00 CO 1  
        Section No. 41: TO 150/30/4/4/4/4
288 RC1 259 2915 MAX N 6.76 0.00 0.00 0.00 0.00 0.00 CO 15  
288 RC1 226 0 MIN N -33.96 0.00 0.00 0.00 0.00 0.00 CO 12  
288 RC1 226 0 MAX Vy -21.06 0.00 0.00 0.00 0.00 0.00 CO 1  
288 RC1 226 0 MIN Vy -21.06 0.00 0.00 0.00 0.00 0.00 CO 1  
288 RC1 226 0 MAX Vz -21.06 0.00 0.00 0.00 0.00 0.00 CO 1  
288 RC1 226 0 MIN Vz -21.06 0.00 0.00 0.00 0.00 0.00 CO 1  
288 RC1 226 0 MAX MT -21.06 0.00 0.00 0.00 0.00 0.00 CO 1  
288 RC1 226 0 MIN MT -21.06 0.00 0.00 0.00 0.00 0.00 CO 1  
288 RC1 226 0 MAX My -21.06 0.00 0.00 0.00 0.00 0.00 CO 1  
288 RC1 226 0 MIN My -21.06 0.00 0.00 0.00 0.00 0.00 CO 1  
288 RC1 226 0 MAX Mz -21.06 0.00 0.00 0.00 0.00 0.00 CO 1  
288 RC1 226 0 MIN Mz -21.06 0.00 0.00 0.00 0.00 0.00 CO 1  
        Section No. 42: TO 120/120/4/4/4/4
299 RC1 2921 MAX N 11.20 0.05 0.00 0.48 -0.52 -0.14 CO 13  
651 RC1 97 0 MIN N -71.29 -0.06 -0.04 0.17 0.00 0.00 CO 9  
298 RC1 0 MAX Vy -56.70 0.88 -0.20 0.13 0.59 0.00 CO 11  
298 RC1 2921 MIN Vy -56.12 -0.94 -0.25 0.13 -0.10 0.10 CO 11  
298 RC1 0 MAX Vz -20.03 0.00 2.52 0.85 -5.98 0.01 CO 9  
298 RC1 2921 MIN Vz -22.67 0.00 -1.06 -0.44 -0.16 0.00 CO 10  
298 RC1 2921 MAX MT -19.44 0.01 1.89 0.85 0.56 -0.01 CO 9  
298 RC1 5 0 MIN MT -23.25 0.00 -0.66 -0.44 1.59 0.00 CO 10  
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298 RC1 5 0 MAX My -13.69 0.00 -0.71 -0.41 1.80 0.00 CO 14  
298 RC1 5 0 MIN My -20.03 0.00 2.02 0.85 -5.98 0.01 CO 9  
651 RC1 448 2921 MAX Mz -19.86 -0.10 0.00 0.74 0.01 0.31 CO 12  
299 RC1 1947 MIN Mz -42.99 -0.07 -0.15 0.59 0.08 -0.67 CO 12  
        Section No. 43: TO 100/100/3/3/3/3
300 RC1 498 MAX N 0.16 0.41 0.12 0.12 0.08 0.08 CO 22  
654 RC1 91 0 MIN N -8.08 0.34 0.15 -0.15 0.00 1.06 CO 9  
654 RC1 974 MAX Vy -0.20 0.68 0.03 0.17 0.09 0.68 CO 15  
654 RC1 1461 MIN Vy -1.29 -1.14 -0.04 -0.32 0.09 -0.37 CO 12  
300 RC1 90 0 MAX Vz -0.48 -0.81 0.19 -0.54 -0.01 -0.85 CO 9  
300 RC1 91 2989 MIN Vz -7.53 -0.34 -0.19 0.10 0.00 0.92 CO 15  
300 RC1 996 MAX MT 0.06 0.59 0.06 0.17 0.12 -0.15 CO 10  
300 RC1 1993 MIN MT -0.48 -0.81 -0.06 -0.54 0.12 0.75 CO 9  
300 RC1 1495 MAX My -7.71 0.50 0.00 -0.07 0.14 -0.62 CO 16  
300 RC1 90 0 MIN My -0.48 -0.81 0.19 -0.54 -0.01 -0.85 CO 9  
300 RC1 91 2989 MAX Mz -0.43 -0.82 -0.18 -0.53 0.00 1.60 CO 13  
654 RC1 91 0 MIN Mz -1.29 -1.13 0.15 -0.31 0.00 -2.03 CO 12  
        Section No. 46: TO 50/30/4/4/4/4
546 RC1 365 3798 MAX N 74.86 -0.04 -0.10 0.00 -0.05 0.02 CO 13  
546 RC2 232 0 MIN N 6.72 0.00 0.05 -0.01 -0.02 0.01 CO 36  
546 RC1 232 0 MAX Vy 44.77 0.17 0.04 0.01 -0.01 0.10 CO 11  
546 RC1 232 0 MIN Vy 74.68 -0.26 0.06 0.00 -0.03 -0.12 CO 13  
546 RC1 232 0 MAX Vz 41.41 -0.24 0.08 -0.02 -0.04 -0.15 CO 16  
546 RC1 365 3798 MIN Vz 67.45 -0.05 -0.12 0.00 -0.07 0.02 CO 17  
546 RC1 232 0 MAX MT 44.77 0.17 0.04 0.01 -0.01 0.10 CO 11  
546 RC1 1899 MIN MT 41.50 -0.02 0.00 -0.02 0.01 0.00 CO 16  
546 RC1 1424 MAX My 8.04 0.00 0.01 -0.01 0.02 0.01 CO 10  
546 RC1 365 3798 MIN My 28.78 -0.04 -0.11 -0.01 -0.08 0.03 CO 18  
546 RC1 232 0 MAX Mz 44.77 0.17 0.04 0.01 -0.01 0.10 CO 11  
546 RC1 232 0 MIN Mz 41.41 -0.24 0.08 -0.02 -0.04 -0.15 CO 16  
        Section No. 47: TO 100/30/4/4/4/4
643 RC1 96 2915 MAX N 10.26 0.00 0.00 0.00 0.00 0.00 CO 3  
543 RC1 413 0 MIN N -21.03 0.00 0.00 0.00 0.00 0.00 CO 23  
543 RC1 413 0 MAX Vy -12.77 0.00 0.00 0.00 0.00 0.00 CO 1  
543 RC1 413 0 MIN Vy -12.77 0.00 0.00 0.00 0.00 0.00 CO 1  
543 RC1 413 0 MAX Vz -12.77 0.00 0.00 0.00 0.00 0.00 CO 1  
543 RC1 413 0 MIN Vz -12.77 0.00 0.00 0.00 0.00 0.00 CO 1  
543 RC1 413 0 MAX MT -12.77 0.00 0.00 0.00 0.00 0.00 CO 1  
543 RC1 413 0 MIN MT -12.77 0.00 0.00 0.00 0.00 0.00 CO 1  
543 RC1 413 0 MAX My -12.77 0.00 0.00 0.00 0.00 0.00 CO 1  
543 RC1 413 0 MIN My -12.77 0.00 0.00 0.00 0.00 0.00 CO 1  
543 RC1 413 0 MAX Mz -12.77 0.00 0.00 0.00 0.00 0.00 CO 1  
543 RC1 413 0 MIN Mz -12.77 0.00 0.00 0.00 0.00 0.00 CO 1  
        Section No. 48: SHAPE-THIN T PROFIL 150X90X5
244 RC1 2915 MAX N 19.70 0.00 0.00 0.00 0.00 0.00 CO 14  
244 RC1 38 0 MIN N -127.30 0.28 0.00 0.00 0.00 0.00 CO 9  
244 RC1 2915 MAX Vy -126.69 2.39 0.00 0.00 0.00 0.00 CO 9  
244 RC1 0 MIN Vy -127.29 -2.39 0.00 0.00 0.00 0.00 CO 9  
538 RC1 2915 MAX Vz -87.39 0.00 2.30 0.00 0.00 0.00 CO 23  
538 RC1 0 MIN Vz -87.99 0.00 -2.30 0.00 0.00 0.00 CO 23  
540 RC1 1458 MAX MT -84.21 0.00 0.00 0.00 -1.67 0.00 CO 5  
538 RC1 1458 MIN MT -104.42 0.00 0.00 0.00 0.00 -1.69 CO 17  
569 RC1 1458 MAX My -53.10 0.00 0.00 0.00 0.93 0.00 CO 19  
538 RC1 1458 MIN My -87.71 0.00 0.00 0.00 -1.78 0.00 CO 23  
244 RC1 1458 MAX Mz -126.99 0.00 0.00 0.00 0.00 1.80 CO 9  
538 RC1 1458 MIN Mz -109.08 0.00 0.00 0.00 0.00 -1.78 CO 13  
        Section No. 49: FL 30x4x0.942 | ArcelorMittal (EN 10058-1:2003)
657 RC1 453 0 MAX N 12.02 0.00 0.00 0.00 0.00 0.00 CO 9  
656 RC1 452 0 MIN N 0.00 0.00 0.00 0.00 0.00 0.00 CO 1  
656 RC1 452 0 MAX Vy 0.00 0.00 0.00 0.00 0.00 0.00 CO 1  
656 RC1 452 0 MIN Vy 0.00 0.00 0.00 0.00 0.00 0.00 CO 1  
656 RC1 452 0 MAX Vz 0.00 0.00 0.00 0.00 0.00 0.00 CO 1  
656 RC1 452 0 MIN Vz 0.00 0.00 0.00 0.00 0.00 0.00 CO 1  
656 RC1 452 0 MAX MT 0.00 0.00 0.00 0.00 0.00 0.00 CO 1  
656 RC1 452 0 MIN MT 0.00 0.00 0.00 0.00 0.00 0.00 CO 1  
656 RC1 452 0 MAX My 0.00 0.00 0.00 0.00 0.00 0.00 CO 1  
656 RC1 452 0 MIN My 0.00 0.00 0.00 0.00 0.00 0.00 CO 1  
656 RC1 452 0 MAX Mz 0.00 0.00 0.00 0.00 0.00 0.00 CO 1  
656 RC1 452 0 MIN Mz 0.00 0.00 0.00 0.00 0.00 0.00 CO 1  
        Section No. 50: QRO 60x3.2 | EN 10210-2:2006
674 RC2 449 2915 MAX N -0.88 0.00 0.00 0.00 0.00 0.00 CO 40  
674 RC1 240 0 MIN N -5.64 0.00 0.00 0.00 0.00 0.00 CO 1  
674 RC1 240 0 MAX Vy -5.64 0.00 0.00 0.00 0.00 0.00 CO 1  
674 RC1 240 0 MIN Vy -5.64 0.00 0.00 0.00 0.00 0.00 CO 1  
674 RC1 240 0 MAX Vz -5.64 0.00 0.00 0.00 0.00 0.00 CO 1  
674 RC1 240 0 MIN Vz -5.64 0.00 0.00 0.00 0.00 0.00 CO 1  
674 RC1 240 0 MAX MT -5.64 0.00 0.00 0.00 0.00 0.00 CO 1  
674 RC1 240 0 MIN MT -5.64 0.00 0.00 0.00 0.00 0.00 CO 1  
674 RC1 240 0 MAX My -5.64 0.00 0.00 0.00 0.00 0.00 CO 1  
674 RC1 240 0 MIN My -5.64 0.00 0.00 0.00 0.00 0.00 CO 1  
674 RC1 240 0 MAX Mz -5.64 0.00 0.00 0.00 0.00 0.00 CO 1  
674 RC1 240 0 MIN Mz -5.64 0.00 0.00 0.00 0.00 0.00 CO 1  
        Section No. 52: SHAPE-THIN PROFIL STEBER 152X210X4 R + 20X20 OJACITEV
251 RC2 2445 MAX N -26.58 0.08 0.00 0.00 -0.12 0.21 CO 26  
251 RC1 216 0 MIN N -170.20 1.92 -1.99 -0.04 5.00 0.76 CO 13  
251 RC1 2445 MAX Vy -77.98 4.65 1.63 0.02 1.75 -5.77 CO 16  
251 RC1 0 MIN Vy -92.00 -6.94 -3.29 -0.04 3.61 -6.31 CO 11  
251 RC1 2445 MAX Vz -38.37 -1.94 2.82 0.03 3.73 2.01 CO 14  
251 RC1 0 MIN Vz -169.95 1.36 -5.97 -0.04 5.78 -0.74 CO 9  
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251 RC1 1956 MAX MT -38.47 -2.51 2.36 0.03 2.33 0.76 CO 10  
251 RC1 216 0 MIN MT -170.20 1.92 -1.99 -0.04 5.00 0.76 CO 13  
251 RC1 216 0 MAX My -169.96 1.36 -2.32 -0.04 5.78 -0.74 CO 9  
251 RC1 220 2445 MIN My -169.24 -1.69 -3.13 -0.04 -3.67 -0.33 CO 9  
251 RC1 220 2445 MAX Mz -91.30 -5.14 -1.53 -0.03 -2.65 6.97 CO 11  
251 RC1 216 0 MIN Mz -92.01 -4.71 -3.29 -0.04 3.61 -6.31 CO 11  
        Section No. 53: SHAPE-THIN PROFIL STEBER 152X210X4 L + 20X20 OJACITEV
32 RC2 2445 MAX N -23.79 0.38 0.09 0.00 -0.12 -0.10 CO 26  
32 RC1 28 0 MIN N -124.55 -1.62 -0.49 0.01 2.58 -0.48 CO 7  
32 RC1 0 MAX Vy -88.99 6.85 -3.23 0.02 3.60 6.15 CO 9  
32 RC1 2445 MIN Vy -67.92 -4.74 1.89 -0.01 2.18 5.80 CO 14  
32 RC1 2445 MAX Vz -75.64 1.76 2.05 -0.01 1.96 -1.38 CO 16  
32 RC1 0 MIN Vz -114.78 -1.53 -3.94 0.01 3.70 -0.05 CO 11  
32 RC1 28 0 MAX MT -88.99 4.70 -3.23 0.02 3.60 6.15 CO 9  
32 RC1 1956 MIN MT -67.46 1.83 1.28 -0.01 1.03 -0.46 CO 12  
32 RC1 28 0 MAX My -114.79 -1.53 -1.43 0.01 3.70 -0.05 CO 11  
32 RC1 32 2445 MIN My -88.28 5.11 -1.55 0.01 -2.59 -7.04 CO 9  
32 RC1 28 0 MAX Mz -88.99 4.70 -3.23 0.02 3.60 6.15 CO 9  
32 RC1 32 2445 MIN Mz -88.28 5.11 -1.55 0.01 -2.59 -7.04 CO 9  
        Section No. 54: SHAPE-THIN HOP-U 60X150X60X4
380 RC1 220 MAX N 1.11 0.25 1.10 0.00 0.29 0.39 CO 13  
16 RC1 236 0 MIN N -3.28 0.05 -1.13 0.00 3.05 -0.05 CO 12  
16 RC1 930 MAX Vy -0.87 1.48 -3.65 0.01 0.88 -0.86 CO 9  
16 RC1 383 MIN Vy -0.83 -1.22 -0.75 -0.01 0.82 0.07 CO 14  
443 RC1 485 0 MAX Vz -0.58 0.17 5.17 0.00 0.00 0.10 CO 1  
16 RC1 233 1150 MIN Vz -2.94 0.14 -5.93 0.00 0.00 -0.14 CO 4  
380 RC1 236 1839 MAX MT 0.23 0.28 0.09 0.02 3.04 -0.04 CO 9  
16 RC1 236 0 MIN MT -1.75 -1.21 -1.13 -0.02 3.04 -0.40 CO 10  
447 RC1 240 0 MAX My 0.06 0.18 -2.55 0.00 4.76 0.09 CO 1  
292 RC1 404 2435 MIN My 0.23 0.66 -0.50 0.00 0.00 -0.80 CO 15  
16 RC1 233 1150 MAX Mz -0.83 -1.22 -1.37 0.00 0.00 1.01 CO 14  
16 RC1 233 1150 MIN Mz -0.88 1.48 -4.35 0.00 0.00 -1.19 CO 9  




 Project: Magistrska naloga  Model: 3-etazni objekt
1.1 GENERAL DATA
Number of lowest eigenvalues (eigenvectors for buckling): 8
Normalization of eigenvectors: Such that |u|=1
Import axial forces from RFEM from: CO13 - 1.35G1 + 1.35G2 + 0.75Qs + 1.5Qw1 + 1.05QiB2 + Imp1
Consider favorable effect due to tension:
Consider axial forces as prestress:
Method by Lanczos
Roots of the characteristic polynomial
Eigenvalue calculation method: Subspace Iteration Method
ICG Iteration Method
Stability analysis of LC/CO results
Stability analysis for load increased to structural failure:
Type of matrix: Standard




2.1 CRITICAL LOAD FACTORS
E-Value Critical Magnification












Eigenvector No. 1 - 2.89945
Eigenvector - u
Factor of deformations: 1.00





Eigenvector No. 2 - 2.90481
Eigenvector - u
Factor of deformations: 1.00
Max u: 1.0, Min u: 0.0 [-]
Bojanc, D. 2018. Parametrizacija elementov bivalnih kontejnerjev za projektiranje BIM     
Mag. delo, Ljubljana, UL FGG, Magistrski študijski program druge stopnje Gradbeništvo. 
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5.5 Kontrola profilov 
Kontrola profilov je bila izvedena z modulom programa RFEM, to je RF-Steel EC3. Modul 
omogoča preverbo jeklenih profilov v skladu z Evrokod standardi, točneje s standardi SIST EN 
1993, saj so upoštevane tudi zahteve nacionalnih dodatkov. Na sledečih straneh so priloženi 
izpisi in kontrole profilov iz programa RFEM. 
 
Vsi elementi, razen stebrov, so bili preverjeni po standardu SIST EN 1993-1-1, poglavje 6.2 in 
6.3. Ker so stebri dvojno nesimetrični in imajo podane tudi lokalne nepopolnosti, je na njih 
izvedena lokalna analiza po teoriji drugega reda ob upoštevanju glavne uklonske oblike po 
SIST EN 1993-1-1, poglavje 5.3.4. Zaradi upoštevanja lokalnih nepopolnosti je analiza nato 
izvedena po poglavju 6.3, kot to dopušča standard. 
 
Vsi elementi so znotraj dovoljenih mej nosilnosti, kar pomeni, da v nobenem primeru ni 
presežena meja nosilnosti. Ker gre za vitke jeklene elemente, so bili vsi preverjeni v elastičnem 
območju nosilnosti. 




 Project: Magistrska naloga  Model: 3-etazni objekt
1.2 MATERIALS
Matl. Material E- Modulus Shear Modulus Poisson's Ratio Yield Stress Max. Thickness
No. Description E [kN/cm2] G [kN/cm2]  [-] fyk [kN/cm2] t [mm]
3 S350GD 1.0529 | EN 
10346:2009-03





Sect. Matl. Cross-Section Cross-Section Max Design
No. No. Description Type Ratio Comment
10 3 SHAPE-THIN PROFIL STEBER 
152X152X4 R
General 0.52
Type General - Only Class 3 possible
15 3 SHAPE-THIN PROFIL STEBER 
152X210X4 L
General 0.77
Type General - Only Class 3 possible
16 3 SHAPE-THIN PROFIL STEBER 
152X210X4 R
General 0.43
Type General - Only Class 3 possible
52 3 SHAPE-THIN PROFIL STEBER 
152X210X4 R + 20X20 OJACITEV
General 0.55
Type General - Only Class 3 possible
53 3 SHAPE-THIN PROFIL STEBER 
152X210X4 L + 20X20 OJACITEV
General 0.36
Type General - Only Class 3 possible
1.7 NODAL SUPPORTS
Nodes Lateral Restraint Restraint Warping Support Rotation Eccentricity
No. No. ux uy uz x y z Restraint  x [°] y [°] z [°] ex [mm] ey [mm] ez [mm] Comment
Set of Members No. 9 - Steber 1
1 28 0.00 0.00 0.00 0.0 0.0 0.0
2 32 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 10 - Steber 2
1 27 0.00 0.00 0.00 0.0 0.0 0.0
2 31 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 11 - Steber 4
1 26 0.00 0.00 0.00 0.0 0.0 0.0
2 30 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 12 - Steber 3
1 25 0.00 0.00 0.00 0.0 0.0 0.0
2 29 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 40 - Steber 5
1 218 0.00 0.00 0.00 0.0 0.0 0.0
2 214 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 41 - Steber 6
1 215 0.00 0.00 0.00 0.0 0.0 0.0
2 219 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 42 - Steber 7
1 216 0.00 0.00 0.00 0.0 0.0 0.0
2 220 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 43 - Steber 8
1 217 0.00 0.00 0.00 0.0 0.0 0.0
2 221 0.00 0.00 0.00 0.0 0.0 0.0
2.2 DESIGN BY CROSS-SECTION
Sect. Member Location LC/CO/ Design Design Description
No. No. x [mm] RC No.
10 SHAPE-THIN PROFIL STEBER 152X152X4 R
29 2445 CO11 0.52  1 CS272) Cross-section check - Elastic design with warping torsion 
analysis
15 SHAPE-THIN PROFIL STEBER 152X210X4 L
252 0 CO9 0.77  1 CS272) Cross-section check - Elastic design with warping torsion 
analysis
16 SHAPE-THIN PROFIL STEBER 152X210X4 R
249 2445 CO10 0.43  1 CS272) Cross-section check - Elastic design with warping torsion 
analysis
52 SHAPE-THIN PROFIL STEBER 152X210X4 R + 20X20 OJACITEV
251 0 CO9 0.55  1 CS272) Cross-section check - Elastic design with warping torsion 
analysis
53 SHAPE-THIN PROFIL STEBER 152X210X4 L + 20X20 OJACITEV
32 0 CO9 0.36  1 CS272) Cross-section check - Elastic design with warping torsion 
analysis




 Project: Magistrska naloga  Model: 3-etazni objekt
4.2 PARTS LIST BY SET OF MEMBERS
Part Set Number Length Tot. Length Surf. Area Volume Unit Wt. Weight Total Wt.
No. Description of Sets  [m]  [m]  [m2]  [m3]  [kg/m]  [kg]  [t]
1 Steber 1 1 2.44 2.44 2.24 0.01 21.64 52.91 0.053
2 Steber 2 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
3 Steber 4 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
4 Steber 3 1 2.44 2.44 1.83 0.00 11.64 28.46 0.028
5 Steber 5 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
6 Steber 6 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
7 Steber 7 1 2.44 2.44 2.24 0.01 21.64 52.91 0.053
8 Steber 8 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
Sum 8 19.56 16.89 0.04 0.299




 Project: Magistrska naloga  Model: 3-etazni objekt
1.2 MATERIALS
Matl. Material E- Modulus Shear Modulus Poisson's Ratio Yield Stress Max. Thickness
No. Description E [kN/cm2] G [kN/cm2]  [-] fyk [kN/cm2] t [mm]
3 S350GD 1.0529 | EN 
10346:2009-03





Sect. Matl. Cross-Section Cross-Section Max Design
No. No. Description Type Ratio Comment
15 3 SHAPE-THIN PROFIL STEBER 
152X210X4 L
General 0.60
Type General - Only Class 3 possible
16 3 SHAPE-THIN PROFIL STEBER 
152X210X4 R
General 0.60
Type General - Only Class 3 possible
1.7 NODAL SUPPORTS
Nodes Lateral Restraint Restraint Warping Support Rotation Eccentricity
No. No. ux uy uz x y z Restraint  x [°] y [°] z [°] ex [mm] ey [mm] ez [mm] Comment
Set of Members No. 53 - Continuous Members 53
1 299 0.00 0.00 0.00 0.0 0.0 0.0
2 303 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 54 - Continuous Members 54
1 300 0.00 0.00 0.00 0.0 0.0 0.0
2 304 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 55 - Continuous Members 55
1 301 0.00 0.00 0.00 0.0 0.0 0.0
2 305 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 56 - Continuous Members 56
1 306 0.00 0.00 0.00 0.0 0.0 0.0
2 302 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 57 - Continuous Members 57
1 395 0.00 0.00 0.00 0.0 0.0 0.0
2 391 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 58 - Continuous Members 58
1 392 0.00 0.00 0.00 0.0 0.0 0.0
2 396 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 59 - Continuous Members 59
1 397 0.00 0.00 0.00 0.0 0.0 0.0
2 393 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 60 - Continuous Members 60
1 394 0.00 0.00 0.00 0.0 0.0 0.0
2 398 0.00 0.00 0.00 0.0 0.0 0.0
2.2 DESIGN BY CROSS-SECTION
Sect. Member Location LC/CO/ Design Design Description
No. No. x [mm] RC No.
15 SHAPE-THIN PROFIL STEBER 152X210X4 L
497 2445 CO14 0.60  1 CS272) Cross-section check - Elastic design with warping torsion 
analysis
16 SHAPE-THIN PROFIL STEBER 152X210X4 R
496 2445 CO10 0.60  1 CS272) Cross-section check - Elastic design with warping torsion 
analysis
4.2 PARTS LIST BY SET OF MEMBERS
Part Set Number Length Tot. Length Surf. Area Volume Unit Wt. Weight Total Wt.
No. Description of Sets  [m]  [m]  [m2]  [m3]  [kg/m]  [kg]  [t]
1 Continuous Members 53 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
2 Continuous Members 54 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
3 Continuous Members 55 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
4 Continuous Members 56 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
5 Continuous Members 57 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
6 Continuous Members 58 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
7 Continuous Members 59 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
8 Continuous Members 60 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
Sum 8 19.56 16.94 0.03 0.263




 Project: Magistrska naloga  Model: 3-etazni objekt
1.2 MATERIALS
Matl. Material E- Modulus Shear Modulus Poisson's Ratio Yield Stress Max. Thickness
No. Description E [kN/cm2] G [kN/cm2]  [-] fyk [kN/cm2] t [mm]
3 S350GD 1.0529 | EN 
10346:2009-03





Sect. Matl. Cross-Section Cross-Section Max Design
No. No. Description Type Ratio Comment
15 3 SHAPE-THIN PROFIL STEBER 
152X210X4 L
General 0.92
Type General - Only Class 3 possible
16 3 SHAPE-THIN PROFIL STEBER 
152X210X4 R
General 0.83
Type General - Only Class 3 possible
1.7 NODAL SUPPORTS
Nodes Lateral Restraint Restraint Warping Support Rotation Eccentricity
No. No. ux uy uz x y z Restraint  x [°] y [°] z [°] ex [mm] ey [mm] ez [mm] Comment
Set of Members No. 61 - Continuous Members 61
1 470 0.00 0.00 0.00 0.0 0.0 0.0
2 474 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 62 - Continuous Members 62
1 471 0.00 0.00 0.00 0.0 0.0 0.0
2 475 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 63 - Continuous Members 63
1 472 0.00 0.00 0.00 0.0 0.0 0.0
2 476 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 64 - Continuous Members 64
1 473 0.00 0.00 0.00 0.0 0.0 0.0
2 482 0.00 0.00 0.00 0.0 0.0 0.0
2.2 DESIGN BY CROSS-SECTION
Sect. Member Location LC/CO/ Design Design Description
No. No. x [mm] RC No.
15 SHAPE-THIN PROFIL STEBER 152X210X4 L
578 0 CO9 0.92  1 CS272) Cross-section check - Elastic design with warping torsion 
analysis
16 SHAPE-THIN PROFIL STEBER 152X210X4 R
577 2445 CO9 0.83  1 CS272) Cross-section check - Elastic design with warping torsion 
analysis
4.2 PARTS LIST BY SET OF MEMBERS
Part Set Number Length Tot. Length Surf. Area Volume Unit Wt. Weight Total Wt.
No. Description of Sets  [m]  [m]  [m2]  [m3]  [kg/m]  [kg]  [t]
1 Continuous Members 61 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
2 Continuous Members 62 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
3 Continuous Members 63 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
4 Continuous Members 64 1 2.44 2.44 2.12 0.00 13.46 32.91 0.033
Sum 4 9.78 8.47 0.02 0.132




 Project: Magistrska naloga  Model: 3-etazni objekt
1.2 MATERIALS
Matl. Material E- Modulus Shear Modulus Poisson's Ratio Yield Stress Max. Thickness
No. Description E [kN/cm2] G [kN/cm2]  [-] fyk [kN/cm2] t [mm]
4 S355MC 1.0976 | EN 
10149-2:2013-09





Sect. Matl. Cross-Section Cross-Section Max Design
No. No. Description Type Ratio Comment
48 4 SHAPE-THIN T PROFIL 150X90X5 General 0.78
Type General - Only Class 3 possible
1.7 NODAL SUPPORTS
Nodes Lateral Restraint Restraint Warping Support Rotation Eccentricity
No. No. ux uy uz x y z Restraint  x [°] y [°] z [°] ex [mm] ey [mm] ez [mm] Comment
Set of Members No. 89 - Continuous Members 89
1 38 0.00 0.00 0.00 0.0 0.0 0.0
2 97 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 90 - Continuous Members 90
1 241 0.00 0.00 0.00 0.0 0.0 0.0
2 227 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 91 - Continuous Members 91
1 100 0.00 0.00 0.00 0.0 0.0 0.0
2 101 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 92 - Continuous Members 92
1 233 0.00 0.00 0.00 0.0 0.0 0.0
2 365 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 93 - Continuous Members 93
1 44 0.00 0.00 0.00 0.0 0.0 0.0
2 432 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 94 - Continuous Members 94
1 273 0.00 0.00 0.00 0.0 0.0 0.0
2 364 0.00 0.00 0.00 0.0 0.0 0.0
Set of Members No. 111 - Steber Pi 1
1 54 0.00 0.00 0.00 0.0 0.0 0.0
2 414 0.00 0.00 0.00 0.0 0.0 0.0
2.2 DESIGN BY CROSS-SECTION
Sect. Member Location LC/CO/ Design Design Description
No. No. x [mm] RC No.
48 SHAPE-THIN T PROFIL 150X90X5
538 1458 CO23 0.78  1 CS272) Cross-section check - Elastic design with warping torsion 
analysis
4.2 PARTS LIST BY SET OF MEMBERS
Part Set Number Length Tot. Length Surf. Area Volume Unit Wt. Weight Total Wt.
No. Description of Sets  [m]  [m]  [m2]  [m3]  [kg/m]  [kg]  [t]
1 Continuous Members 89 1 2.91 2.91 2.30 0.01 15.29 44.57 0.045
2 Continuous Members 90 1 2.91 2.91 2.30 0.01 15.29 44.57 0.045
3 Continuous Members 91 1 2.91 2.91 2.30 0.01 15.29 44.57 0.045
4 Continuous Members 92 1 2.91 2.91 2.30 0.01 15.29 44.57 0.045
5 Continuous Members 93 1 2.91 2.91 2.30 0.01 15.29 44.57 0.045
6 Continuous Members 94 1 2.91 2.91 2.30 0.01 15.29 44.57 0.045
7 Steber Pi 1 1 2.91 2.91 2.30 0.01 15.29 44.57 0.045
Sum 7 20.40 16.11 0.04 0.312




 Project: Magistrska naloga  Model: 3-etazni objekt
1.2 MATERIALS
Matl. Material E- Modulus Shear Modulus Poisson's Ratio Yield Stress Max. Thickness
No. Description E [kN/cm2] G [kN/cm2]  [-] fyk [kN/cm2] t [mm]
1 Steel S 235 JR | EN 
10025-2:2004-11










Sect. Matl. Cross-Section Cross-Section Max Design
No. No. Description Type Ratio Comment
37 1 TO 100/30/3/3/3/3 Box welded 0.73
38 1 TO 150/30/3/3/3/3 Box welded 0.02
41 1 TO 150/30/4/4/4/4 Box welded 0.58
47 1 TO 100/30/4/4/4/4 Box welded 0.53
50 1 QRO 60x3.2 | EN 10210-2:2006 Box rolled 0.06
1.5 EFFECTIVE LENGTHS - MEMBERS
Member Buckling Buckling About Axis y Buckling About Axis z Lateral-Torsional Buckling
No. Possible Possible kcr,y Lcr,y [mm] Possible kcr,z Lcr,z [mm] Possible kz kw Lw [mm] LT [mm]
288 0.84 2445 0.84 2445 1.0 1.0 2915 2915
289 0.84 2445 0.84 2445 1.0 1.0 2915 2915
543 0.84 2445 0.84 2445 1.0 1.0 2915 2915
641 0.84 2445 0.84 2445 1.0 1.0 2915 2915
642 0.84 2445 0.84 2445 1.0 1.0 2915 2915
643 0.84 2445 0.84 2445 1.0 1.0 2915 2915
647 0.84 2445 0.84 2445 1.0 1.0 2915 2915
655 0.84 2445 0.84 2445 1.0 1.0 2915 2915
674 0.84 2445 0.84 2445 1.0 1.0 2915 2915
679 0.84 2445 0.84 2445 1.0 1.0 2915 2915
2.2 DESIGN BY CROSS-SECTION
Sect. Member Location LC/CO/ Design Design Description
No. No. x [mm] RC No.
37 TO 100/30/3/3/3/3
679 0 CO1 0.13  1 CS102) Cross-section check - Compression acc. to 6.2.4
679 0 CO5 0.09  1 ST301) Stability analysis - Flexural buckling about y-axis acc. to 
6.3.1.1 and 6.3.1.2(4)
679 0 CO1 0.20  1 ST302) Stability analysis - Flexural buckling about y-axis acc. to 
6.3.1.1 and 6.3.1.2
679 0 CO1 0.73  1 ST312) Stability analysis - Flexural buckling about z-axis acc. to 
6.3.1.1 and 6.3.1.2
38 TO 150/30/3/3/3/3
655 2915 CO7 0.02  1 CS101) Cross-section check - Tension acc. to 6.2.3
41 TO 150/30/4/4/4/4
289 2915 CO16 0.00  1 CS100) Negligible internal forces
288 2915 CO15 0.02  1 CS101) Cross-section check - Tension acc. to 6.2.3
288 0 CO12 0.11  1 CS102) Cross-section check - Compression acc. to 6.2.4
288 0 CO12 0.13  1 ST301) Stability analysis - Flexural buckling about y-axis acc. to 
6.3.1.1 and 6.3.1.2(4)
288 0 CO12 0.58  1 ST312) Stability analysis - Flexural buckling about z-axis acc. to 
6.3.1.1 and 6.3.1.2
47 TO 100/30/4/4/4/4
643 0 CO21 0.00  1 CS100) Negligible internal forces
643 2915 CO3 0.04  1 CS101) Cross-section check - Tension acc. to 6.2.3
543 0 CO23 0.09  1 CS102) Cross-section check - Compression acc. to 6.2.4
642 0 CO19 0.09  1 ST301) Stability analysis - Flexural buckling about y-axis acc. to 
6.3.1.1 and 6.3.1.2(4)
543 0 CO23 0.14  1 ST302) Stability analysis - Flexural buckling about y-axis acc. to 
6.3.1.1 and 6.3.1.2
543 0 CO23 0.53  1 ST312) Stability analysis - Flexural buckling about z-axis acc. to 
6.3.1.1 and 6.3.1.2
50 QRO 60x3.2 | EN 10210-2:2006
674 0 CO1 0.03  1 CS102) Cross-section check - Compression acc. to 6.2.4
674 0 CO9 0.05  1 ST301) Stability analysis - Flexural buckling about y-axis acc. to 
6.3.1.1 and 6.3.1.2(4)
674 0 CO1 0.06  1 ST302) Stability analysis - Flexural buckling about y-axis acc. to 
6.3.1.1 and 6.3.1.2
674 0 CO9 0.05  1 ST311) Stability analysis - Flexural buckling about z-axis acc. to 6




 Project: Magistrska naloga  Model: 3-etazni objekt
2.2 DESIGN BY CROSS-SECTION
Sect. Member Location LC/CO/ Design Design Description
No. No. x [mm] RC No.
6.3.1.1 and 6.3.1.2(4)
674 0 CO1 0.06  1 ST312) Stability analysis - Flexural buckling about z-axis acc. to 
6.3.1.1 and 6.3.1.2
4.1 PARTS LIST BY MEMBER
Part Cross-Section Number Length Tot. Length Surf. Area Volume Unit Wt. Weight Total Wt.
No. Description Members  [m]  [m]  [m2]  [m3]  [kg/m]  [kg]  [t]
1 41 - TO 150/30/4/4/4/4 2 2.91 5.83 2.10 0.01 10.80 31.49 0.063
2 47 - TO 100/30/4/4/4/4 5 2.91 14.57 3.79 0.01 7.66 22.33 0.112
3 38 - TO 150/30/3/3/3/3 1 2.91 2.91 1.05 0.00 8.20 23.89 0.024
4 50 - QRO 60x3.2 | EN 
10210-2:2006
1 2.92 2.92 0.68 0.00 5.62 16.38 0.016
5 37 - TO 100/30/3/3/3/3 1 2.91 2.91 0.76 0.00 5.84 17.02 0.017
Sum 10 29.15 8.37 0.03 0.232




 Project: Magistrska naloga  Model: 3-etazni objekt
1.2 MATERIALS
Matl. Material E- Modulus Shear Modulus Poisson's Ratio Yield Stress Max. Thickness
No. Description E [kN/cm2] G [kN/cm2]  [-] fyk [kN/cm2] t [mm]
1 Steel S 235 JR | EN 
10025-2:2004-11










Sect. Matl. Cross-Section Cross-Section Max Design
No. No. Description Type Ratio Comment
36 1 TO 50/30/3/3/3/3 Box welded 0.55
46 1 TO 50/30/4/4/4/4 Box welded 0.56
1.5 EFFECTIVE LENGTHS - MEMBERS
Member Buckling Buckling About Axis y Buckling About Axis z Lateral-Torsional Buckling
No. Possible Possible kcr,y Lcr,y [mm] Possible kcr,z Lcr,z [mm] Possible kz kw Lw [mm] LT [mm]
541 0.50 1899 0.50 1899 1.0 1.0 3798 3798
542 0.50 1905 0.50 1905 1.0 1.0 3811 3811
544 0.50 2115 0.50 2115 1.0 1.0 4230 4230
545 0.50 2088 0.50 2088 1.0 1.0 4175 4175
546 0.50 1899 0.50 1899 1.0 1.0 3798 3798
2.2 DESIGN BY CROSS-SECTION
Sect. Member Location LC/CO/ Design Design Description
No. No. x [mm] RC No.
36 TO 50/30/3/3/3/3
545 0 CO7 0.53  1 CS101) Cross-section check - Tension acc. to 6.2.3
544 4230 CO5 0.00  1 CS121) Cross-section check - Shear force in z-axis acc. to 6.2.6
545 4175 CO14 0.01  1 CS123) Cross-section check - Shear force in y-axis acc. to 6.2.6
542 0 CO1 0.00  1 CS126) Cross-section check - Shear buckling acc. to 6.2.6(6)
545 464 CO7 0.55  1 CS181) Cross-section check - Bending, shear and axial force acc. to 
6.2.9.1
545 3248 CO7 0.53  1 CS201) Cross-section check - Bending about z-axis, shear and axial 
force acc. to 6.2.9.1
545 4175 CO14 0.02  1 CS221) Cross-section check - Biaxial bending, shear and axial force 
acc. to 6.2.10 and 6.2.9
46 TO 50/30/4/4/4/4
546 3798 CO13 0.55  1 CS101) Cross-section check - Tension acc. to 6.2.3
546 3798 CO17 0.00  1 CS121) Cross-section check - Shear force in z-axis acc. to 6.2.6
546 0 CO13 0.01  1 CS123) Cross-section check - Shear force in y-axis acc. to 6.2.6
546 3798 CO1 0.00  1 CS126) Cross-section check - Shear buckling acc. to 6.2.6(6)
546 1899 CO13 0.56  1 CS181) Cross-section check - Bending, shear and axial force acc. to 
6.2.9.1
546 475 CO9 0.56  1 CS201) Cross-section check - Bending about z-axis, shear and axial 
force acc. to 6.2.9.1
546 0 CO16 0.02  1 CS221) Cross-section check - Biaxial bending, shear and axial force 
acc. to 6.2.10 and 6.2.9
4.1 PARTS LIST BY MEMBER
Part Cross-Section Number Length Tot. Length Surf. Area Volume Unit Wt. Weight Total Wt.
No. Description Members  [m]  [m]  [m2]  [m3]  [kg/m]  [kg]  [t]
1 36 - TO 50/30/3/3/3/3 1 3.80 3.80 0.61 0.00 3.49 13.24 0.013
2 36 - TO 50/30/3/3/3/3 1 3.81 3.81 0.61 0.00 3.49 13.28 0.013
3 36 - TO 50/30/3/3/3/3 1 4.23 4.23 0.68 0.00 3.49 14.74 0.015
4 36 - TO 50/30/3/3/3/3 1 4.18 4.18 0.67 0.00 3.49 14.55 0.015
5 46 - TO 50/30/4/4/4/4 1 3.80 3.80 0.61 0.00 4.52 17.17 0.017
Sum 5 19.81 3.17 0.01 0.073




 Project: Magistrska naloga  Model: 3-etazni objekt
1.2 MATERIALS
Matl. Material E- Modulus Shear Modulus Poisson's Ratio Yield Stress Max. Thickness
No. Description E [kN/cm2] G [kN/cm2]  [-] fyk [kN/cm2] t [mm]
1 Steel S 235 JR | EN 
10025-2:2004-11










Sect. Matl. Cross-Section Cross-Section Max Design
No. No. Description Type Ratio Comment
42 1 TO 120/120/4/4/4/4 Box welded 0.42
43 1 TO 100/100/3/3/3/3 Box welded 0.21
1.5 EFFECTIVE LENGTHS - MEMBERS
Member Buckling Buckling About Axis y Buckling About Axis z Lateral-Torsional Buckling
No. Possible Possible kcr,y Lcr,y [mm] Possible kcr,z Lcr,z [mm] Possible kz kw Lw [mm] LT [mm]
298 1.00 2921 1.00 2921 1.0 1.0 2921 2921
299 1.00 2921 1.00 2921 1.0 1.0 2921 2921
300 1.00 2989 1.00 2989 1.0 1.0 2989 2989
651 1.00 2921 1.00 2921 1.0 1.0 2921 2921
654 1.00 2435 1.00 2435 1.0 1.0 2435 2435
2.2 DESIGN BY CROSS-SECTION
Sect. Member Location LC/CO/ Design Design Description
No. No. x [mm] RC No.
42 TO 120/120/4/4/4/4
299 2921 CO13 0.03  1 CS101) Cross-section check - Tension acc. to 6.2.3
651 0 CO9 0.16  1 CS102) Cross-section check - Compression acc. to 6.2.4
299 0 CO17 0.02  1 CS111) Cross-section check - Bending about y-axis acc. to 6.2.5 - 
Class 1 or 2
299 2434 CO7 0.00  1 CS116) Cross-section check - Bending about z-axis acc. to 6.2.5 - 
Class 1 or 2
298 0 CO1 0.01  1 CS121) Cross-section check - Shear force in z-axis acc. to 6.2.6
298 2921 CO11 0.01  1 CS123) Cross-section check - Shear force in y-axis acc. to 6.2.6
298 0 CO1 0.00  1 CS126) Cross-section check - Shear buckling acc. to 6.2.6(6)
298 2921 CO9 0.06  1 CS131) Cross-section check - Torsion acc. to 6.2.7
298 0 CO9 0.02  1 CS132) Cross-section check - Torsion and shear force acc. to 
6.2.7(9)
299 0 CO17 0.02  1 CS141) Cross-section check - Bending and shear force acc. to 6.2.5 
and 6.2.8
299 2434 CO7 0.00  1 CS151) Cross-section check - Bending about z-axis and shear force 
acc. to 6.2.5 and 6.2.8
299 974 CO17 0.00  1 CS161) Cross-section check - Biaxial bending and shear force acc. to 
6.2.6, 6.2.7 and 6.2.9
298 0 CO1 0.20  1 CS181) Cross-section check - Bending, shear and axial force acc. to 
6.2.9.1
298 0 CO9 0.31  1 CS186) Cross-section check - Bending, shear, torsion and axial 
force acc. to 6.2.9.1
299 2434 CO12 0.03  1 CS201) Cross-section check - Bending about z-axis, shear and axial 
force acc. to 6.2.9.1
651 2921 CO12 0.02  1 CS206) Cross-section check - Bending about z-axis, shear, torsion 
and axial force acc. to 6.2.9.1
298 974 CO11 0.00  1 CS221) Cross-section check - Biaxial bending, shear and axial force 
acc. to 6.2.10 and 6.2.9
298 0 CO9 0.42  1 CS271) Cross-section check - Axial stress and torsion - Elastic design
651 0 CO19 0.08  1 ST301) Stability analysis - Flexural buckling about y-axis acc. to 
6.3.1.1 and 6.3.1.2(4)
651 0 CO9 0.20  1 ST302) Stability analysis - Flexural buckling about y-axis acc. to 
6.3.1.1 and 6.3.1.2
651 0 CO19 0.08  1 ST311) Stability analysis - Flexural buckling about z-axis acc. to 
6.3.1.1 and 6.3.1.2(4)
651 0 CO9 0.20  1 ST312) Stability analysis - Flexural buckling about z-axis acc. to 
6.3.1.1 and 6.3.1.2
298 0 CO9 0.23  1 ST364) Stability analysis - Bending and compression acc. to 6.3.3, 
Method 2
43 TO 100/100/3/3/3/3
654 0 CO9 0.03  1 CS102) Cross-section check - Compression acc. to 6.2.4
654 1948 CO11 0.01  1 CS111) Cross-section check - Bending about y-axis acc. to 6.2.5 - 
Class 1 or 2
654 0 CO15 0.13  1 CS116) Cross-section check - Bending about z-axis acc. to 6.2.5 - 
Class 1 or 2
300 0 CO16 0.00  1 CS121) Cross-section check - Shear force in z-axis acc. to 6.2.6
654 1461 CO12 0.01  1 CS123) Cross-section check - Shear force in y-axis acc. to 6.2.6
300 0 CO1 0.00  1 CS126) Cross-section check - Shear buckling acc. to 6.2.6(6)
300 1993 CO9 0.07  1 CS131) Cross-section check - Torsion acc. to 6.2.7
300 0 CO9 0.00  1 CS132) Cross-section check - Torsion and shear force acc. to 6




 Project: Magistrska naloga  Model: 3-etazni objekt
2.2 DESIGN BY CROSS-SECTION
Sect. Member Location LC/CO/ Design Design Description
No. No. x [mm] RC No.
6.2.7(9)
300 1993 CO13 0.01  1 CS137) Cross-section check - Torsion and shear force acc. to 
6.2.7(9)
654 1948 CO11 0.01  1 CS141) Cross-section check - Bending and shear force acc. to 6.2.5 
and 6.2.8
654 0 CO15 0.13  1 CS151) Cross-section check - Bending about z-axis and shear force 
acc. to 6.2.5 and 6.2.8
300 2989 CO13 0.16  1 CS156) Cross-section check - Bending about z-axis, shear force and 
torsion acc. to 6.2.5 to 6.2.8
300 2491 CO10 0.02  1 CS161) Cross-section check - Biaxial bending and shear force acc. to 
6.2.6, 6.2.7 and 6.2.9
300 2491 CO13 0.03  1 CS166) Cross-section check - Biaxial bending, shear force and 
torsion acc. to 6.2.5 to 6.2.8
300 498 CO3 0.01  1 CS181) Cross-section check - Bending, shear and axial force acc. to 
6.2.9.1
654 0 CO12 0.20  1 CS201) Cross-section check - Bending about z-axis, shear and axial 
force acc. to 6.2.9.1
654 487 CO12 0.04  1 CS221) Cross-section check - Biaxial bending, shear and axial force 
acc. to 6.2.10 and 6.2.9
300 2989 CO13 0.21  1 CS271) Cross-section check - Axial stress and torsion - Elastic design
300 2989 CO12 0.13  1 ST364) Stability analysis - Bending and compression acc. to 6.3.3, 
Method 2
4.1 PARTS LIST BY MEMBER
Part Cross-Section Number Length Tot. Length Surf. Area Volume Unit Wt. Weight Total Wt.
No. Description Members  [m]  [m]  [m2]  [m3]  [kg/m]  [kg]  [t]
1 42 - TO 120/120/4/4/4/4 3 2.92 8.76 4.21 0.02 14.57 42.56 0.128
2 43 - TO 100/100/3/3/3/3 1 2.99 2.99 1.20 0.00 9.14 27.31 0.027
3 43 - TO 100/100/3/3/3/3 1 2.44 2.44 0.97 0.00 9.14 22.25 0.022
Sum 5 14.19 6.38 0.02 0.177




 Project: Magistrska naloga  Model: 3-etazni objekt
1.2 MATERIALS
Matl. Material E- Modulus Shear Modulus Poisson's Ratio Yield Stress Max. Thickness
No. Description E [kN/cm2] G [kN/cm2]  [-] fyk [kN/cm2] t [mm]
1 Steel S 235 JR | EN 
10025-2:2004-11










Sect. Matl. Cross-Section Cross-Section Max Design
No. No. Description Type Ratio Comment
49 1 FL 30x4x0.942 | ArcelorMittal (EN 
10058-1:2003)
Flat bar 0.43
1.5 EFFECTIVE LENGTHS - MEMBERS
Member Buckling Buckling About Axis y Buckling About Axis z Lateral-Torsional Buckling
No. Possible Possible kcr,y Lcr,y [mm] Possible kcr,z Lcr,z [mm] Possible kz kw Lw [mm] LT [mm]
656 1.00 3856 1.00 3856 1.0 1.0 3856 3856
This type of member is not allowed for stability calculation.
657 1.00 3856 1.00 3856 1.0 1.0 3856 3856
This type of member is not allowed for stability calculation.
658 1.00 3923 1.00 3923 1.0 1.0 3923 3923
This type of member is not allowed for stability calculation.
659 1.00 3923 1.00 3923 1.0 1.0 3923 3923
This type of member is not allowed for stability calculation.
660 1.00 3856 1.00 3856 1.0 1.0 3856 3856
This type of member is not allowed for stability calculation.
661 1.00 3856 1.00 3856 1.0 1.0 3856 3856
This type of member is not allowed for stability calculation.
666 1.00 3856 1.00 3856 1.0 1.0 3856 3856
This type of member is not allowed for stability calculation.
667 1.00 3856 1.00 3856 1.0 1.0 3856 3856
This type of member is not allowed for stability calculation.
668 1.00 3915 1.00 3915 1.0 1.0 3915 3915
This type of member is not allowed for stability calculation.
669 1.00 3915 1.00 3915 1.0 1.0 3915 3915
This type of member is not allowed for stability calculation.
2.2 DESIGN BY CROSS-SECTION
Sect. Member Location LC/CO/ Design Design Description
No. No. x [mm] RC No.
49 FL 30x4x0.942 | ArcelorMittal (EN 10058-1:2003)
656 0 CO1 0.00  1 CS100) Negligible internal forces
657 0 CO9 0.43  1 CS101) Cross-section check - Tension acc. to 6.2.3
4.1 PARTS LIST BY MEMBER
Part Cross-Section Number Length Tot. Length Surf. Area Volume Unit Wt. Weight Total Wt.
No. Description Members  [m]  [m]  [m2]  [m3]  [kg/m]  [kg]  [t]
1 49 - FL 30x4x0.942 | 
ArcelorMittal (EN 
10058-1:2003)
6 3.86 23.13 1.57 0.00 0.94 3.63 0.022
2 49 - FL 30x4x0.942 | 
ArcelorMittal (EN 
10058-1:2003)
2 3.92 7.85 0.53 0.00 0.94 3.70 0.007
3 49 - FL 30x4x0.942 | 
ArcelorMittal (EN 
10058-1:2003)
2 3.91 7.83 0.53 0.00 0.94 3.69 0.007
Sum 10 38.81 2.64 0.00 0.037




 Project: Magistrska naloga  Model: 3-etazni objekt
1.2 MATERIALS
Matl. Material E- Modulus Shear Modulus Poisson's Ratio Yield Stress Max. Thickness
No. Description E [kN/cm2] G [kN/cm2]  [-] fyk [kN/cm2] t [mm]
4 S355MC 1.0976 | EN 
10149-2:2013-09





Sect. Matl. Cross-Section Cross-Section Max Design
No. No. Description Type Ratio Comment
2 4 SHAPE-THIN PROFIL POD WELSER 
170X3
General Non-designable
Type General - Only Class 3 possible
1.5 EFFECTIVE LENGTHS - MEMBERS
Member Buckling Buckling About Axis u Buckling About Axis v Lateral-Torsional Buckling
No. Possible Possible kcr,u Lcr,u [mm] Possible kcr,v Lcr,v [mm] Possible kz kw Lw [mm] LT [mm]
14 1.00 490 1.00 490 1.0 1.0 490 490
15 1.00 475 1.00 475 1.0 1.0 475 475
21 1.00 2685 1.00 2685 1.0 1.0 2685 2685
22 1.00 2685 1.00 2685 1.0 1.0 2685 2685
24 1.00 491 1.00 491 1.0 1.0 491 491
37 1.00 490 1.00 490 1.0 1.0 490 490
38 1.00 625 1.00 625 1.0 1.0 625 625
43 1.00 485 1.00 485 1.0 1.0 485 485
44 1.00 140 1.00 140 1.0 1.0 140 140
51 1.00 165 1.00 165 1.0 1.0 165 165
52 1.00 185 1.00 185 1.0 1.0 185 185
54 1.00 440 1.00 440 1.0 1.0 440 440
56 1.00 625 1.00 625 1.0 1.0 625 625
57 1.00 625 1.00 625 1.0 1.0 625 625
59 1.00 625 1.00 625 1.0 1.0 625 625
60 1.00 485 1.00 485 1.0 1.0 485 485
62 1.00 625 1.00 625 1.0 1.0 625 625
63 1.00 140 1.00 140 1.0 1.0 140 140
65 1.00 625 1.00 625 1.0 1.0 625 625
66 1.00 625 1.00 625 1.0 1.0 625 625
68 1.00 625 1.00 625 1.0 1.0 625 625
69 1.00 625 1.00 625 1.0 1.0 625 625
71 1.00 625 1.00 625 1.0 1.0 625 625
72 1.00 440 1.00 440 1.0 1.0 440 440
74 1.00 185 1.00 185 1.0 1.0 185 185
75 1.00 625 1.00 625 1.0 1.0 625 625
77 1.00 625 1.00 625 1.0 1.0 625 625
78 1.00 625 1.00 625 1.0 1.0 625 625
80 1.00 625 1.00 625 1.0 1.0 625 625
81 1.00 625 1.00 625 1.0 1.0 625 625
83 1.00 625 1.00 625 1.0 1.0 625 625
84 1.00 165 1.00 165 1.0 1.0 165 165
85 1.00 625 1.00 625 1.0 1.0 625 625
86 1.00 625 1.00 625 1.0 1.0 625 625
87 1.00 625 1.00 625 1.0 1.0 625 625
88 1.00 625 1.00 625 1.0 1.0 625 625
89 1.00 491 1.00 491 1.0 1.0 491 491
90 1.00 625 1.00 625 1.0 1.0 625 625
91 1.00 135 1.00 135 1.0 1.0 135 135
92 1.00 625 1.00 625 1.0 1.0 625 625
93 1.00 625 1.00 625 1.0 1.0 625 625
94 1.00 625 1.00 625 1.0 1.0 625 625
95 1.00 455 1.00 455 1.0 1.0 455 455
96 1.00 625 1.00 625 1.0 1.0 625 625
145 1.00 213 1.00 213 1.0 1.0 213 213
146 1.00 425 1.00 425 1.0 1.0 425 425
166 1.00 260 1.00 260 1.0 1.0 260 260
167 1.00 625 1.00 625 1.0 1.0 625 625
168 1.00 625 1.00 625 1.0 1.0 625 625
169 1.00 625 1.00 625 1.0 1.0 625 625
170 1.00 625 1.00 625 1.0 1.0 625 625
171 1.00 625 1.00 625 1.0 1.0 625 625
172 1.00 625 1.00 625 1.0 1.0 625 625
173 1.00 625 1.00 625 1.0 1.0 625 625
174 1.00 365 1.00 365 1.0 1.0 365 365
175 1.00 625 1.00 625 1.0 1.0 625 625
176 1.00 625 1.00 625 1.0 1.0 625 625
177 1.00 260 1.00 260 1.0 1.0 260 260
178 1.00 625 1.00 625 1.0 1.0 625 625
179 1.00 625 1.00 625 1.0 1.0 625 625
180 1.00 625 1.00 625 1.0 1.0 625 625
181 1.00 625 1.00 625 1.0 1.0 625 625
182 1.00 625 1.00 625 1.0 1.0 625 625
183 1.00 625 1.00 625 1.0 1.0 625 625
184 1.00 19 1.00 19 1.0 1.0 19 19
185 1.00 625 1.00 625 1.0 1.0 625 625
208 1.00 211 1.00 211 1.0 1.0 211 211




 Project: Magistrska naloga  Model: 3-etazni objekt
1.5 EFFECTIVE LENGTHS - MEMBERS
Member Buckling Buckling About Axis u Buckling About Axis v Lateral-Torsional Buckling
No. Possible Possible kcr,u Lcr,u [mm] Possible kcr,v Lcr,v [mm] Possible kz kw Lw [mm] LT [mm]
219 1.00 365 1.00 365 1.0 1.0 365 365
233 1.00 400 1.00 400 1.0 1.0 400 400
234 1.00 490 1.00 490 1.0 1.0 490 490
235 1.00 414 1.00 414 1.0 1.0 414 414
236 1.00 19 1.00 19 1.0 1.0 19 19
241 1.00 2131 1.00 2131 1.0 1.0 2131 2131
242 1.00 2131 1.00 2131 1.0 1.0 2131 2131
257 1.00 490 1.00 490 1.0 1.0 490 490
258 1.00 625 1.00 625 1.0 1.0 625 625
263 1.00 491 1.00 491 1.0 1.0 491 491
264 1.00 135 1.00 135 1.0 1.0 135 135
271 1.00 687 1.00 687 1.0 1.0 687 687
274 1.00 458 1.00 458 1.0 1.0 458 458
290 1.00 425 1.00 425 1.0 1.0 425 425
309 1.00 134 1.00 134 1.0 1.0 134 134
323 1.00 490 1.00 490 1.0 1.0 490 490
328 1.00 1998 1.00 1998 1.0 1.0 1998 1998
329 1.00 2685 1.00 2685 1.0 1.0 2685 2685
330 1.00 425 1.00 425 1.0 1.0 425 425
342 1.00 490 1.00 490 1.0 1.0 490 490
343 1.00 625 1.00 625 1.0 1.0 625 625
347 1.00 485 1.00 485 1.0 1.0 485 485
348 1.00 1940 1.00 1940 1.0 1.0 1940 1940
355 1.00 165 1.00 165 1.0 1.0 165 165
356 1.00 440 1.00 440 1.0 1.0 440 440
360 1.00 625 1.00 625 1.0 1.0 625 625
361 1.00 625 1.00 625 1.0 1.0 625 625
363 1.00 625 1.00 625 1.0 1.0 625 625
364 1.00 485 1.00 485 1.0 1.0 485 485
366 1.00 625 1.00 625 1.0 1.0 625 625
367 1.00 140 1.00 140 1.0 1.0 140 140
369 1.00 625 1.00 625 1.0 1.0 625 625
370 1.00 625 1.00 625 1.0 1.0 625 625
372 1.00 625 1.00 625 1.0 1.0 625 625
373 1.00 625 1.00 625 1.0 1.0 625 625
375 1.00 625 1.00 625 1.0 1.0 625 625
377 1.00 227 1.00 227 1.0 1.0 227 227
378 1.00 185 1.00 185 1.0 1.0 185 185
381 1.00 167 1.00 167 1.0 1.0 167 167
382 1.00 140 1.00 140 1.0 1.0 140 140
384 1.00 150 1.00 150 1.0 1.0 150 150
387 1.00 200 1.00 200 1.0 1.0 200 200
388 1.00 2225 1.00 2225 1.0 1.0 2225 2225
389 1.00 625 1.00 625 1.0 1.0 625 625
390 1.00 625 1.00 625 1.0 1.0 625 625
391 1.00 625 1.00 625 1.0 1.0 625 625
392 1.00 625 1.00 625 1.0 1.0 625 625
394 1.00 625 1.00 625 1.0 1.0 625 625
396 1.00 625 1.00 625 1.0 1.0 625 625
397 1.00 625 1.00 625 1.0 1.0 625 625
398 1.00 625 1.00 625 1.0 1.0 625 625
399 1.00 625 1.00 625 1.0 1.0 625 625
400 1.00 625 1.00 625 1.0 1.0 625 625
401 1.00 625 1.00 625 1.0 1.0 625 625
402 1.00 625 1.00 625 1.0 1.0 625 625
403 1.00 145 1.00 145 1.0 1.0 145 145
404 1.00 625 1.00 625 1.0 1.0 625 625
437 1.00 400 1.00 400 1.0 1.0 400 400
440 1.00 540 1.00 540 1.0 1.0 540 540
448 1.00 540 1.00 540 1.0 1.0 540 540
480 1.00 145 1.00 145 1.0 1.0 145 145
481 1.00 490 1.00 490 1.0 1.0 490 490
486 1.00 2131 1.00 2131 1.0 1.0 2131 2131
487 1.00 2131 1.00 2131 1.0 1.0 2131 2131
502 1.00 490 1.00 490 1.0 1.0 490 490
503 1.00 625 1.00 625 1.0 1.0 625 625
507 1.00 134 1.00 134 1.0 1.0 134 134
508 1.00 491 1.00 491 1.0 1.0 491 491
517 1.00 455 1.00 455 1.0 1.0 455 455
567 1.00 2131 1.00 2131 1.0 1.0 2131 2131
568 1.00 2131 1.00 2131 1.0 1.0 2131 2131
584 1.00 1940 1.00 1940 1.0 1.0 1940 1940
589 1.00 211 1.00 211 1.0 1.0 211 211
590 1.00 414 1.00 414 1.0 1.0 414 414
2.2 DESIGN BY CROSS-SECTION
Sect. Member Location LC/CO/ Design Design Description
No. No. x [mm] RC No.
2 SHAPE-THIN PROFIL POD WELSER 170X3
77 313 CO21 0.00  1 CS100) Negligible internal forces
44 0 CO14 0.02  1 CS101) Cross-section check - Tension acc. to 6.2.3




 Project: Magistrska naloga  Model: 3-etazni objekt
2.2 DESIGN BY CROSS-SECTION
Sect. Member Location LC/CO/ Design Design Description
No. No. x [mm] RC No.
356 440 CO6 0.10  1 CS102) Cross-section check - Compression acc. to 6.2.4
309 0 CO16 0.40  1 CS112) Cross-section check - Bending about u-axis acc. to 6.2.5 - 
Class 3
330 425 CO14 0.23  1 CS117) Cross-section check - Bending about v-axis acc. to 6.2.5 - 
Class 3
508 491 CO8 0.17  1 CS122) Cross-section check - Shear force in v-axis acc. to 6.2.6(4) - 
Class 3 or 4
502 0 CO13 0.06  1 CS124) Cross-section check - Shear force in u-axis acc. to 6.2.6(4) - 
Class 3 or 4
184 0 CO10 0.23  1 CS131) Cross-section check - Torsion acc. to 6.2.7
236 0 CO1 0.32  1 CS133) Cross-section check - Torsion and shear force acc. to 
6.2.7(5)
184 19 CO10 0.23  1 CS138) Cross-section check - Torsion and shear force acc. to 
6.2.7(5)
309 0 CO16 0.40  1 CS143) Cross-section check - Bending and shear force acc. to 
6.2.9.2 and 6.2.10 - Class 3 - General cross-section
377 0 CO5 0.40  1 CS148) Cross-section check - Bending, shear force and torsion acc. 
to 6.2.9.2 and 6.2.10 - Class 3 - General cross-section
330 425 CO14 0.23  1 CS153) Cross-section check - Bending about v-axis and shear force 
acc. to 6.2.9.2 and 6.2.10 - Class 3 - General cross-section
508 491 CO8 0.48  1 CS163) Cross-section check - Biaxial bending and shear force acc. to 
6.2.9.2 and 6.2.10 - Class 3 - General cross-section
166 0 CO9 0.43  1 CS168) Cross-section check - Biaxial bending, shear force and 
torsion acc. to 6.2.9.2 and 6.2.10 - Class 3 - General 
cross-section
377 0 CO8 0.42  1 CS183) Cross-section check - Bending, shear and axial force acc. to 
6.2.9.2 - Class 3 - General cross-section
589 211 CO1 0.38  1 CS188) Cross-section check - Bending, shear, torsion and axial 
force acc. to 6.2.9.2 - Class 3 - General cross-section
329 0 CO19 0.27  1 CS203) Cross-section check - Bending about v-axis, shear and axial 
force acc. to 6.2.9.2 - Class 3 - General cross-section
329 0 CO13 0.71  1 CS223) Cross-section check - Biaxial bending, shear and axial force 
acc. to 6.2.10 and 6.2.9 - Class 3 - General cross-section
567 0 CO9 0.61  1 CS228) Cross-section check - Biaxial bending, shear, torsion and 
axial force acc. to 6.2.10 and 6.2.9 - Class 3 - General 
cross-section
567 0 CO9 0.62  1 CS271) Cross-section check - Axial stress and torsion - Elastic design
60 485 CO14 0.05  1 ST301) Stability analysis - Flexural buckling about u-axis acc. to 
6.3.1.1 and 6.3.1.2(4)
60 485 CO14 0.05  1 ST305) Stability analysis - Flexural buckling about y-axis acc. to 
6.3.1.1 and 6.3.1.2(4)
56 625 CO14 0.05  1 ST311) Stability analysis - Flexural buckling about v-axis acc. to 
6.3.1.1 and 6.3.1.2(4)
56 625 CO14 0.05  1 ST315) Stability analysis - Flexural buckling about z-axis acc. to 
6.3.1.1 and 6.3.1.2(4)
56 625 CO14 0.05  1 ST325) Stability analysis - Torsional - Flexural buckling acc. to 
6.3.1.4 and 6.3.1.2(4)
377 0 CO8 0.42  1 ST332) Stability analysis - Lateral torsional buckling acc. to 6.3.2.1 
and 6.3.2.2(4) - General section
24 0 CO8 0.42  1 ST371) Stability analysis - Bending and compression acc. to 6.3.4, 
General Method
14 0 CO3 Non-designable  1 ER051) Moment about v-axis on asymmetric cross-section, taper or 
set of members -> Stability analysis acc. to 6.3.4 is not 
possible
14 245 CO3 Non-designable  1 ER053) Moment about v-axis on non symmetric cross-section -> 
Stability analysis acc. to 6.3.2 and 6.3.3 is not possible
4.1 PARTS LIST BY MEMBER
Part Cross-Section Number Length Tot. Length Surf. Area Volume Unit Wt. Weight Total Wt.
No. Description Members  [m]  [m]  [m2]  [m3]  [kg/m]  [kg]  [t]
1 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
12 0.49 5.88 4.60 0.01 9.14 4.48 0.054
2 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
1 0.47 0.47 0.37 0.00 9.14 4.34 0.004
3 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
3 2.68 8.06 6.31 0.01 9.14 24.54 0.074
4 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
66 0.63 41.25 32.30 0.05 9.14 5.71 0.377
5 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
4 0.49 1.94 1.52 0.00 9.14 4.43 0.018
6 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
4 0.14 0.56 0.44 0.00 9.14 1.28 0.005
7 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
3 0.17 0.50 0.39 0.00 9.14 1.51 0.005
8 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
3 0.19 0.56 0.44 0.00 9.14 1.69 0.005
9 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
3 0.44 1.32 1.03 0.00 9.14 4.02 0.012
10 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
4 0.13 0.54 0.42 0.00 9.14 1.23 0.005
11 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
2 0.45 0.91 0.71 0.00 9.14 4.16 0.008
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4.1 PARTS LIST BY MEMBER
Part Cross-Section Number Length Tot. Length Surf. Area Volume Unit Wt. Weight Total Wt.
No. Description Members  [m]  [m]  [m2]  [m3]  [kg/m]  [kg]  [t]
12 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
1 0.21 0.21 0.17 0.00 9.14 1.95 0.002
13 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
3 0.43 1.28 1.00 0.00 9.14 3.89 0.012
14 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
2 0.26 0.52 0.41 0.00 9.14 2.38 0.005
15 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
2 0.37 0.73 0.57 0.00 9.14 3.34 0.007
16 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
2 0.02 0.04 0.03 0.00 9.14 0.17 0.000
17 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
2 0.21 0.42 0.33 0.00 9.14 1.93 0.004
18 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
2 0.40 0.80 0.63 0.00 9.14 3.66 0.007
19 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
2 0.41 0.83 0.65 0.00 9.14 3.78 0.008
20 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
6 2.13 12.79 10.01 0.01 9.14 19.48 0.117
21 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
1 0.69 0.69 0.54 0.00 9.14 6.28 0.006
22 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
1 0.46 0.46 0.36 0.00 9.14 4.19 0.004
23 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
1 2.00 2.00 1.56 0.00 9.14 18.26 0.018
24 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
2 1.94 3.88 3.04 0.00 9.14 17.73 0.035
25 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
1 0.23 0.23 0.18 0.00 9.14 2.08 0.002
26 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
1 0.17 0.17 0.13 0.00 9.14 1.53 0.002
27 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
1 0.15 0.15 0.12 0.00 9.14 1.37 0.001
28 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
1 0.20 0.20 0.16 0.00 9.14 1.83 0.002
29 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
1 2.22 2.22 1.74 0.00 9.14 20.34 0.020
30 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
2 0.14 0.29 0.23 0.00 9.14 1.33 0.003
31 2 - SHAPE-THIN PROFIL 
POD WELSER 170X3
2 0.54 1.08 0.85 0.00 9.14 4.94 0.010
Sum 141 90.95 71.22 0.10 0.831
1.2 MATERIALS
Matl. Material E- Modulus Shear Modulus Poisson's Ratio Yield Stress Max. Thickness
No. Description E [kN/cm2] G [kN/cm2]  [-] fyk [kN/cm2] t [mm]
4 S355MC 1.0976 | EN 
10149-2:2013-09





Sect. Matl. Cross-Section Cross-Section Max Design
No. No. Description Type Ratio Comment
6 4 SHAPE-THIN PROFIL STROP 
WELSER 280X3
General Non-designable
Type General - Only Class 3 possible
1.6 EFFECTIVE LENGTHS - SETS OF MEMBERS
Set Buckling Buckling About Axis u Buckling About Axis v Lateral-Torsional Buckling
No. Possible Possible kcr,u Lcr,u [mm] Possible kcr,v Lcr,v [mm] Possible kz kw Lw [mm] LT [mm]
95 0.70 1945 0.70 1945 0.5 0.7re 2779 2779
96 1.00 3076 1.00 3076 0.5 1.0 3076 3076
97 0.70 1945 0.70 1945 0.5 0.7li 2779 2779
98 0.70 1946 0.70 1946 0.5 0.7li 2780 2780
99 0.70 1999 0.70 1999 0.5 0.7re 2855 2855
100 0.70 1946 0.70 1946 0.5 0.7re 2780 2780
101 0.70 1999 0.70 1999 0.5 0.7li 2855 2855
102 0.70 1558 0.70 1558 0.5 0.7re 2225 2225
103 1.00 2455 1.00 2455 0.5 1.0 2455 2455
104 0.70 1557 0.70 1557 0.5 0.7li 2225 2225
105 0.70 1558 0.70 1558 0.5 0.7li 2225 2225
106 1.00 2227 1.00 2227 0.5 1.0 2227 2227
107 0.70 1717 0.70 1717 0.5 0.7re 2452 2452
108 0.70 1945 0.70 1945 0.5 0.7li 2779 2779
109 1.00 3076 1.00 3076 0.5 1.0 3076 3076
110 0.70 1945 0.70 1945 0.5 0.7re 2779 2779
112 0.70 1558 0.70 1558 0.5 0.7re 2225 2225
113 0.70 1558 0.70 1558 0.5 0.7li 2225 2225
114 0.70 1999 0.70 1999 0.5 0.7re 2855 2855
115 0.70 1999 0.70 1999 0.5 0.7li 2855 2855
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1.6 EFFECTIVE LENGTHS - SETS OF MEMBERS
Set Buckling Buckling About Axis u Buckling About Axis v Lateral-Torsional Buckling
No. Possible Possible kcr,u Lcr,u [mm] Possible kcr,v Lcr,v [mm] Possible kz kw Lw [mm] LT [mm]
116 1.00 2455 1.00 2455 0.5 1.0 2455 2455
117 1.00 2455 1.00 2455 0.5 1.0 2455 2455
118 1.00 2780 1.00 2780 0.5 0.7re 2780 2780
119 0.70 1946 0.70 1946 0.5 0.7li 2780 2780
120 0.70 1557 0.70 1557 0.5 0.7re 2225 2225
121 0.70 1557 0.70 1557 0.5 0.7li 2225 2225
1.7 NODAL SUPPORTS
Nodes Support Lateral Restraint Restraint Warping Eccentricity
No. No. Rotation  [°] uY' X' Z' Restraint  eX' [mm] eZ' [mm] Comment
Set of Members No. 95 - Continuous Members 95
1 96 0.00 0.0 0.0
2 457 0.00 0.0 0.0
Set of Members No. 96 - Continuous Members 96
1 96 0.00 0.0 0.0
2 366 0.00 0.0 0.0
Set of Members No. 97 - Continuous Members 97
1 366 0.00 0.0 0.0
2 461 0.00 0.0 0.0
Set of Members No. 98 - Continuous Members 98
1 381 0.00 0.0 0.0
2 414 0.00 0.0 0.0
Set of Members No. 99 - Continuous Members 99
1 414 0.00 0.0 0.0
2 377 0.00 0.0 0.0
Set of Members No. 100 - Continuous Members 100
1 432 0.00 0.0 0.0
2 378 0.00 0.0 0.0
Set of Members No. 101 - Continuous Members 101
1 432 0.00 0.0 0.0
2 382 0.00 0.0 0.0
Set of Members No. 102 - Continuous Members 102
1 364 0.00 0.0 0.0
2 286 0.00 0.0 0.0
Set of Members No. 103 - Continuous Members 103
1 364 0.00 0.0 0.0
2 361 0.00 0.0 0.0
Set of Members No. 104 - Continuous Members 104
1 290 0.00 0.0 0.0
2 361 0.00 0.0 0.0
Set of Members No. 105 - Continuous Members 105
1 365 0.00 0.0 0.0
2 289 0.00 0.0 0.0
Set of Members No. 106 - Continuous Members 106
1 365 0.00 0.0 0.0
2 351 0.00 0.0 0.0
Set of Members No. 107 - Continuous Members 107
1 351 0.00 0.0 0.0
2 285 0.00 0.0 0.0
Set of Members No. 108 - Continuous Members 108
1 94 0.00 0.0 0.0
2 460 0.00 0.0 0.0
Set of Members No. 109 - Continuous Members 109
1 328 0.00 0.0 0.0
2 94 0.00 0.0 0.0
Set of Members No. 110 - Continuous Members 110
1 328 0.00 0.0 0.0
2 456 0.00 0.0 0.0
Set of Members No. 112 - Continuous Members 112
1 101 0.00 0.0 0.0
2 12 0.00 0.0 0.0
Set of Members No. 113 - Continuous Members 113
1 103 0.00 0.0 0.0
2 15 0.00 0.0 0.0
Set of Members No. 114 - Continuous Members 114
1 241 0.00 0.0 0.0
2 200 0.00 0.0 0.0
Set of Members No. 115 - Continuous Members 115
1 259 0.00 0.0 0.0
2 205 0.00 0.0 0.0
Set of Members No. 116 - Continuous Members 116
1 101 0.00 0.0 0.0
2 89 0.00 0.0 0.0
Set of Members No. 117 - Continuous Members 117
1 103 0.00 0.0 0.0
2 97 0.00 0.0 0.0
Set of Members No. 118 - Continuous Members 118
1 259 0.00 0.0 0.0
2 201 0.00 0.0 0.0
Set of Members No. 119 - Continuous Members 119
1 204 0.00 0.0 0.0
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1.7 NODAL SUPPORTS
Nodes Support Lateral Restraint Restraint Warping Eccentricity
No. No. Rotation  [°] uY' X' Z' Restraint  eX' [mm] eZ' [mm] Comment
2 241 0.00 0.0 0.0
Set of Members No. 120 - Continuous Members 120
1 97 0.00 0.0 0.0
2 11 0.00 0.0 0.0
Set of Members No. 121 - Continuous Members 121
1 16 0.00 0.0 0.0
2 89 0.00 0.0 0.0
2.2 DESIGN BY CROSS-SECTION
Sect. Member Location LC/CO/ Design Design Description
No. No. x [mm] RC No.
6 SHAPE-THIN PROFIL STROP WELSER 280X3
429 0 CO7 0.02  1 CS101) Cross-section check - Tension acc. to 6.2.3
45 0 CO10 0.07  1 CS102) Cross-section check - Compression acc. to 6.2.4
504 38 CO7 0.30  1 CS112) Cross-section check - Bending about u-axis acc. to 6.2.5 - 
Class 3
268 0 CO18 0.17  1 CS117) Cross-section check - Bending about v-axis acc. to 6.2.5 - 
Class 3
357 0 CO24 0.11  1 CS122) Cross-section check - Shear force in v-axis acc. to 6.2.6(4) - 
Class 3 or 4
190 0 CO9 0.14  1 CS124) Cross-section check - Shear force in u-axis acc. to 6.2.6(4) - 
Class 3 or 4
450 250 CO16 0.40  1 CS131) Cross-section check - Torsion acc. to 6.2.7
450 250 CO16 0.46  1 CS133) Cross-section check - Torsion and shear force acc. to 
6.2.7(5)
453 0 CO16 0.45  1 CS138) Cross-section check - Torsion and shear force acc. to 
6.2.7(5)
504 38 CO7 0.30  1 CS143) Cross-section check - Bending and shear force acc. to 
6.2.9.2 and 6.2.10 - Class 3 - General cross-section
504 19 CO15 0.25  1 CS148) Cross-section check - Bending, shear force and torsion acc. 
to 6.2.9.2 and 6.2.10 - Class 3 - General cross-section
268 0 CO18 0.17  1 CS153) Cross-section check - Bending about v-axis and shear force 
acc. to 6.2.9.2 and 6.2.10 - Class 3 - General cross-section
47 226 CO11 0.12  1 CS158) Cross-section check - Bending about v-axis, shear force and 
torsion acc. to 6.2.9.2 and 6.2.10 - Class 3 - General 
cross-section
435 273 CO16 0.59  1 CS163) Cross-section check - Biaxial bending and shear force acc. to 
6.2.9.2 and 6.2.10 - Class 3 - General cross-section
453 228 CO16 0.91  1 CS168) Cross-section check - Biaxial bending, shear force and 
torsion acc. to 6.2.9.2 and 6.2.10 - Class 3 - General 
cross-section
192 0 CO17 0.37  1 CS183) Cross-section check - Bending, shear and axial force acc. to 
6.2.9.2 - Class 3 - General cross-section
593 500 CO10 0.29  1 CS188) Cross-section check - Bending, shear, torsion and axial 
force acc. to 6.2.9.2 - Class 3 - General cross-section
349 0 CO16 0.23  1 CS203) Cross-section check - Bending about v-axis, shear and axial 
force acc. to 6.2.9.2 - Class 3 - General cross-section
47 0 CO15 0.16  1 CS208) Cross-section check - Bending about v-axis, shear, torsion 
and axial force acc. to 6.2.9.2 - Class 3 - General 
cross-section
453 228 CO5 0.69  1 CS223) Cross-section check - Biaxial bending, shear and axial force 
acc. to 6.2.10 and 6.2.9 - Class 3 - General cross-section
453 228 CO8 0.68  1 CS228) Cross-section check - Biaxial bending, shear, torsion and 
axial force acc. to 6.2.10 and 6.2.9 - Class 3 - General 
cross-section
453 228 CO16 0.94  1 CS271) Cross-section check - Axial stress and torsion - Elastic design
192 0 CO24 0.23  1 ST332) Stability analysis - Lateral torsional buckling acc. to 6.3.2.1 
and 6.3.2.2(4) - General section
192 0 CO20 0.46  1 ST371) Stability analysis - Bending and compression acc. to 6.3.4, 
General Method
39 0 CO1 Non-designable  1 ER051) Moment about v-axis on asymmetric cross-section, taper or 
set of members -> Stability analysis acc. to 6.3.4 is not 
possible
39 0 CO2 Non-designable  1 ER053) Moment about v-axis on non symmetric cross-section -> 
Stability analysis acc. to 6.3.2 and 6.3.3 is not possible
4.2 PARTS LIST BY SET OF MEMBERS
Part Set Number Length Tot. Length Surf. Area Volume Unit Wt. Weight Total Wt.
No. Description of Sets  [m]  [m]  [m2]  [m3]  [kg/m]  [kg]  [t]
1 Continuous Members 95 1 2.78 2.78 2.65 0.00 11.16 31.02 0.031
2 Continuous Members 96 1 3.08 3.08 2.94 0.00 11.16 34.33 0.034
3 Continuous Members 97 1 2.78 2.78 2.65 0.00 11.16 31.02 0.031
4 Continuous Members 98 1 2.78 2.78 2.65 0.00 11.16 31.02 0.031
5 Continuous Members 99 1 2.86 2.86 2.73 0.00 11.16 31.87 0.032
6 Continuous Members 100 1 2.78 2.78 2.65 0.00 11.16 31.02 0.031
7 Continuous Members 101 1 2.86 2.86 2.73 0.00 11.16 31.87 0.032
8 Continuous Members 102 1 2.23 2.23 2.12 0.00 11.16 24.84 0.025
9 Continuous Members 103 1 2.45 2.45 2.34 0.00 11.16 27.40 0.027
10 Continuous Members 104 1 2.22 2.22 2.12 0.00 11.16 24.83 0.025
11 Continuous Members 105 1 2.23 2.23 2.12 0.00 11.16 24.84 0.025
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4.2 PARTS LIST BY SET OF MEMBERS
Part Set Number Length Tot. Length Surf. Area Volume Unit Wt. Weight Total Wt.
No. Description of Sets  [m]  [m]  [m2]  [m3]  [kg/m]  [kg]  [t]
12 Continuous Members 106 1 2.23 2.23 2.13 0.00 11.16 24.86 0.025
13 Continuous Members 107 1 2.45 2.45 2.34 0.00 11.16 27.37 0.027
14 Continuous Members 108 1 2.78 2.78 2.65 0.00 11.16 31.02 0.031
15 Continuous Members 109 1 3.08 3.08 2.94 0.00 11.16 34.33 0.034
16 Continuous Members 110 1 2.78 2.78 2.65 0.00 11.16 31.02 0.031
17 Continuous Members 112 1 2.23 2.23 2.12 0.00 11.16 24.84 0.025
18 Continuous Members 113 1 2.23 2.23 2.12 0.00 11.16 24.84 0.025
19 Continuous Members 114 1 2.86 2.86 2.73 0.00 11.16 31.87 0.032
20 Continuous Members 115 1 2.86 2.86 2.73 0.00 11.16 31.87 0.032
21 Continuous Members 116 1 2.45 2.45 2.34 0.00 11.16 27.40 0.027
22 Continuous Members 117 1 2.45 2.45 2.34 0.00 11.16 27.40 0.027
23 Continuous Members 118 1 2.78 2.78 2.65 0.00 11.16 31.02 0.031
24 Continuous Members 119 1 2.78 2.78 2.65 0.00 11.16 31.02 0.031
25 Continuous Members 120 1 2.22 2.22 2.12 0.00 11.16 24.83 0.025
26 Continuous Members 121 1 2.22 2.22 2.12 0.00 11.16 24.83 0.025
Sum 26 67.43 64.38 0.10 0.753
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5.6 Razlaga rezultatov 
Sprva so bili v zgoraj vidno konstrukcijo postavljeni sami standardni okvirji kontejnerjev brez 
dodatnih ojačitev, vmesnih stebrov in diagonal. Namen je bil videti, kaj se zgodi v primeru take 
postavitve. Rezultat je bil seveda porazen, saj je bil previsni del kontejnerjev nestabilen, pomiki 
konstrukcije pa so bili veliko preveliki. Tovrstni rezultat je bilo pričakovati, saj konzolne 
konstrukcije potrebujejo zadostno togost in vpetje za zagotavljanje stabilnosti in nosilnosti. 
Kmalu se je pokazalo da se lahko z minimalnimi ojačitvami doseže željeno stabilnost in 
nosilnost konstrukcije. Kljub dodatnim stebrom, diagonalam in povezjem je konstrukcija ostala 
vizualna privlačna, dodatni elementi pa niso znatno prispevali k lastni teži nosilne konstrukcije. 
 
Objekt ne zahteva posebno zahtevnega temeljenja, saj kljub njegovi zasnovi konstrukcija po 
večini na temeljna tla deluje s tlačno silo. Te sile zaradi lahkotnosti celotne zgradbe niso tako 
velike, največja vertikalna točkovna tlačna sila v temeljna tla v MSN znaša namreč 181,5 kN. 
Zahtevnejši del je ob vpetem delu previsnih kontejnerjev, kjer pride v določenih kombinacijah 
do nateznih obremenitev. Tu je potrebne pritlične kontejnerje sidrati v temelje, da preprečimo 
dvig temeljev in prevrnitev objekta. Največja natezna sila v MSN, ki deluje na temeljna tla, 
znaša namreč 114,3kN. Za ustrezno horizontalno stabilnost objekta je nameščenih tudi več 
povezji.  
 
V pritličnih kontejnerjih pride do največjih obremenitev na mestih naleganja kontejnerjev 
zgornje etaže. Tako sta tu dodatno ojačana 2 vogalna stebra, v katerih se zaradi previsa 
zgornje etaže pojavijo večje tlačne sile. Največja sila, ki se pojavi v MSN, znaša 170,2 kN. 
Ostalih posebnosti glede nosilne konstrukcije v pritličju ni, računska koristna obremenitev v 
pritličju je znašala 2 kN/m2, vendar bi jo lahko na podlagi izkušenj povečali vse do 5 kN/m2, ne 
da bi to vplivalo na obstoječo nosilno konstrukcijo objekta. Dodatno bi se moralo preveriti le 
temeljenje objekta. 
 
V prvi etaži se dogajajo vse tako rekoč zanimive reči s strani statične analize. Previsna 
kontejnerja sta namreč zahtevala kar nekaj prilagoditev, da so jima bile zagotovljene ustrezna 
togost, stabilnost in nosilnost. Kot že omenjeno, so na zunanji strani kontejnerjev privarjeni 
dodatni vmesni stebri in diagonale. Tako smo iz okvirne konstrukcije naredili nekakšen velik 
palični okvir, preprečili prevelike pomike na previsnem delu in jim z dodatnimi ojačitvami v 
podnih in stropnih profilih na mestih vmesnih stebrov zagotovili ustrezno nosilnost in stabilnost. 
Ob vpetju kontejnerjev je bil predstavljen nov način povezovanja medetažnih kontejnerjev, ob 
stiku obeh previsnih delov kontejnerjev pa je potrebno zagotoviti tog spoj med enotama, da 
delujeta enotno na nivoju etaže in se tako poveča togost celotne etaže. Tako so se v tej etaži 
pojavile največje strižne sile v stropnih profilih na mestu previsov. Največja strižna sila znaša 
16,5 kN. Ustrezno se tu pojavijo tudi največji momenti, ki znašajo 18,1 in -13,26 kNm. Čeprav 
je dolžina previsnega dela konstrukcije dvakratnik vpetega dela, znašajo največji pomiki na 
prostem koncu v vertikalni smeri le 10 mm, kar zadošča zahtevam po MSU. Na previsni del 
4,89 m to predstavlja le 1/490 relativnega pomika oz. če gledamo v drugi smeri, predstavlja to 
na dolžini previsa 6,065 m le približno 1/600 relativnega pomika. 
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V 3. etaži pride po pričakovanjih do največjih horizontalnih pomikov v X- in Y-smereh. V 
vzdolžni smeri kontejnerja (Y-smer) se vrh stebrov premakne za 22 mm, v prečni smeri (X-
smer) pa pomik vrha stebrov znaša 24,1 mm v MSU. Prav tako se tu pojavijo velike strižne sile 
in upogibni momenti v profilih poda in stropa. Največja strižna sila znaša 13,3 kN, upogibni 
moment pa 15 in -12,9 kNm. Precej obremenjeni in posledično izkoriščeni so tudi stebri v 3. 
etaži, to pa predvsem zato, ker je v tej etaži nameščen največji kontejner v objektu z razponom 
9 m. Tako se v njih pojavijo večji momenti kot v nižjih etažah. Upogibni moment okoli lokalne 
Y-osi znaša 10,4 kNm, okoli Z-osi pa 11,96 kNm. Za primerjavo  ̶  v spodnjih 2 etažah se v 
stebrih pojaviti analogno največja momenta 8,45 in 6,81 kNm. 
 
Kot lahko vidimo iz statične analize in po zgornjih navedbah, v konstrukciji prihaja do 
razmeroma majhnih notranjih sil. Glavni razlog za to je v ustrezni zasnovi objekta in 
učinkovitemu prenosu obremenitev med nosilnimi elementi. 
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Projektiranje BIM po mojem mnenju ostaja prihodnost projektiranja gradbenih konstrukcij. V 
začetni fazi je potrebno vložiti nekoliko več dela v spoznavanje programske opreme in delovno 
okolje, izdelavo ustreznih modelov in predlog. Tudi sam proces izdelave projekta v okolju BIM 
je dolgotrajnejši v primerjavi s klasičnim pristopom, vendar se nam ves ta začetni vložek in 
trud začne povračati, ko začne projekt prehajati v realizacijo.  
 
Izdelava modela BIM okvira kontejnerja je bil precej dolgotrajen, vendar nadvse poučen in 
zanimiv proces. Med izdelavo sem pridobil veliko znanja o načelih BIM-a, vrednotah 
parametrizacije in vplivu dobro zasnovanega modela na kasnejše faze, ki spremljajo izdelavo 
dokumentacije v okolju BIM. Dobro in učinkovito zasnovan model predstavlja projektiranju v 
BIM isto, kot predstavljajo stavbi dobro zastavljeni temelji – osnovo, od katere so odvisne vse 
nadaljnje faze, vključene v ta proces. Najbolj zamuden del je bilo testiranje izdelanih 
komponent, saj je bilo potrebno sproti preverjati ali so te izdelane v skladu s potrebami 
konstrukcijskega oddelka v podjetju REM in ali se ustrezno obnašajo v delovnem okolju 
programa Revit. Na modelih in delovnem okolju bodo venomer potekale izboljšave in 
optimizacije, vendar je to veliko lažje urejati na dobri osnovi, kot pa da bi morali ob večjih 
spremembah vse začeti znova. 
 
Naslednji koraki pri projektiranju v BIM v podjetju REM vključujejo optimizacijo izdelave 
električnih načrtov, načrtovanje strojnih in vodovodnih instalacij, izdelavo načrtov spojnih 
elementov  za povezavo med enotami, energetske analize objektov, dodatne predloge za 
naročanje uporabljenih komponent in opreme v objektu, naročanje finalnih oblog, stroškovno 
načrtovanje objekta itd. 
 
Statična analiza idejnega objekta je bil časovno manj potraten proces, je pa zahteval veliko 
več strokovnega znanja in poznavanje konstrukcijskih sklopov ter detajlov bivalnih 
kontejnerjev ter razumevanje kontejnerske oz. modularne gradnje. Ta del je vključeval več 
obiskov proizvodnje in posveta s sodelavci, ki so mi svetovali ter razložili marsikateri detajl pri 
tovrstni gradnji.  
 
Zgradba kot celota se obnaša nad pričakovanji. Nosilnost elementov ni predstavljala večjih 
težav, saj sem ob prvotni zasnovi objekta pričakoval veliko kompaktnejše in močnejše profile 
nosilnih elementov. Izkazalo se je, da ni toliko pomembna velikost profilov kot pa nnjihovo 
ustrezno povezovanje v končni nosilni sistem, ki ustrezno prenaša vse na objekt delujoče 
obremenitve. Pričakovali smo sem tudi več težav s stabilnostjo samega objekta in nekaterih 
ključnih gradnikov, vendar se je konstrukcija z ustreznimi ojačitvami in povezji izkazala za 
zanesljivo in stabilno. Največja bojazen in hkrati presenečenje je bilo na področju pomikov. 
Pričakovali bi, da bo takšen previsni del terjal večji davek na tem področju, vendar se tu pokaže 
prednost jeklene gradnje in dobra osnova kontejnerskega okvirja, saj lahko z vitkimi in lahkimi 
elementi dosežemo marsikatero vizualno in privlačno konstrukcijo. 
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 Project: Magistrska naloga  Model: 3-etazni objekt
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces N
Result Combinations: Max Values
User-defined view: CTN 1
Max N: 71.50, Min N: -50.42 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces N
Result Combinations: Min Values
User-defined view: CTN 1
Max N: 0.00, Min N: -170.20 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-y
Result Combinations: Max Values
User-defined view: CTN 1
Max V-y: 4.86, Min V-y: -0.05 [kN]










































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-z
Result Combinations: Min Values
User-defined view: CTN 1
Max V-z: 1.42, Min V-z: -10.25 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-y
Result Combinations: Max Values
User-defined view: CTN 1
Max M-y: 6.51, Min M-y: -0.87 [kNm]































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-y
Result Combinations: Min Values
User-defined view: CTN 1
Max M-y: 1.09, Min M-y: -8.19 [kNm]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-z
Result Combinations: Max Values
User-defined view: CTN 1
Max M-z: 7.35, Min M-z: -0.03 [kNm]













































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-y
Result Combinations: Min Values
User-defined view: CTN 1
Max V-y: 0.00, Min V-y: -7.65 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-z
Result Combinations: Max Values
User-defined view: CTN 1
Max V-z: 10.34, Min V-z: -1.93 [kN]


















































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-z
Result Combinations: Min Values
User-defined view: CTN 1
Max M-z: 0.33, Min M-z: -7.27 [kNm]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces N
Result Combinations: Max Values
User-defined view: CTN 2
Max N: 47.96, Min N: -60.37 [kN]











































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces N
Result Combinations: Min Values
User-defined view: CTN 2
Max N: 0.05, Min N: -127.30 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-y
Result Combinations: Max Values
User-defined view: CTN 2
Max V-y: 7.54, Min V-y: -0.04 [kN]
















































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-y
Result Combinations: Min Values
User-defined view: CTN 2
Max V-y: 0.05, Min V-y: -5.05 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-z
Result Combinations: Max Values
User-defined view: CTN 2
Max V-z: 10.33, Min V-z: -2.37 [kN]





























































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-z
Result Combinations: Min Values
User-defined view: CTN 2
Max V-z: 2.05, Min V-z: -10.88 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-y
Result Combinations: Max Values
User-defined view: CTN 2
Max M-y: 7.79, Min M-y: -0.28 [kNm]










































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-y
Result Combinations: Min Values
User-defined view: CTN 2
Max M-y: 0.86, Min M-y: -7.95 [kNm]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-z
Result Combinations: Max Values
User-defined view: CTN 2
Max M-z: 7.12, Min M-z: -0.01 [kNm]





















































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-z
Result Combinations: Min Values
User-defined view: CTN 2
Max M-z: 0.02, Min M-z: -7.39 [kNm]
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0.72 0.72 2.46 2.290.72
-3.22
IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces N
Result Combinations: Max Values
User-defined view: CTN 3
Max N: 74.86, Min N: -31.44 [kN]










































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces N
Result Combinations: Min Values
User-defined view: CTN 3
Max N: 26.66, Min N: -109.38 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-y
Result Combinations: Max Values
User-defined view: CTN 3
Max V-y: 4.76, Min V-y: -1.35 [kN]
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-0.37
IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-y
Result Combinations: Min Values
User-defined view: CTN 3
Max V-y: 1.05, Min V-y: -4.27 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-z
Result Combinations: Max Values
User-defined view: CTN 3
Max V-z: 16.50, Min V-z: -5.03 [kN]



































































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-z
Result Combinations: Min Values
User-defined view: CTN 3
Max V-z: 10.47, Min V-z: -12.34 [kN]




 Project: Magistrska naloga  Model: 3-etazni objekt













































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-y
Result Combinations: Max Values
User-defined view: CTN 3
Max M-y: 18.13, Min M-y: -7.60 [kNm]




















































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-y
Result Combinations: Min Values
User-defined view: CTN 3
Max M-y: 9.92, Min M-y: -13.26 [kNm]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-z
Result Combinations: Max Values
User-defined view: CTN 3
Max M-z: 3.80, Min M-z: -1.96 [kNm]















































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-z
Result Combinations: Min Values
User-defined view: CTN 3
Max M-z: 1.17, Min M-z: -4.91 [kNm]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces N
Result Combinations: Max Values
User-defined view: CTN 4
Max N: 55.57, Min N: -49.34 [kN]

































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces N
Result Combinations: Min Values
User-defined view: CTN 4
Max N: 29.57, Min N: -85.63 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-y
Result Combinations: Max Values
User-defined view: CTN 4
Max V-y: 6.30, Min V-y: -0.85 [kN]





































0.20 0.14 -0.610.08 -0.61
-2.44
IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-y
Result Combinations: Min Values
User-defined view: CTN 4
Max V-y: 1.21, Min V-y: -6.18 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-z
Result Combinations: Max Values
User-defined view: CTN 4
Max V-z: 12.66, Min V-z: -8.26 [kN]































































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-z
Result Combinations: Min Values
User-defined view: CTN 4
Max V-z: 7.54, Min V-z: -16.12 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-y
Result Combinations: Max Values
User-defined view: CTN 4
Max M-y: 7.90, Min M-y: -7.33 [kNm]

































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-y
Result Combinations: Min Values
User-defined view: CTN 4
Max M-y: 2.45, Min M-y: -11.34 [kNm]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-z
Result Combinations: Max Values
User-defined view: CTN 4
Max M-z: 6.81, Min M-z: -2.35 [kNm]










































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-z
Result Combinations: Min Values
User-defined view: CTN 4
Max M-z: 1.90, Min M-z: -4.55 [kNm]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces N
Result Combinations: Max Values
User-defined view: CTN 5
Max N: 12.02, Min N: -8.02 [kN]









































































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces N
Result Combinations: Min Values
User-defined view: CTN 5
Max N: 0.62, Min N: -20.56 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-y
Result Combinations: Max Values
User-defined view: CTN 5
Max V-y: 8.75, Min V-y: -0.26 [kN]



























































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-y
Result Combinations: Min Values
User-defined view: CTN 5
Max V-y: 1.15, Min V-y: -7.01 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-z
Result Combinations: Max Values
User-defined view: CTN 5
Max V-z: 11.23, Min V-z: -6.22 [kN]

























































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces V-z
Result Combinations: Min Values
User-defined view: CTN 5
Max V-z: 4.87, Min V-z: -13.34 [kN]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-y
Result Combinations: Max Values
User-defined view: CTN 5
Max M-y: 15.01, Min M-y: -4.10 [kNm]





















































































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-y
Result Combinations: Min Values
User-defined view: CTN 5
Max M-y: 4.89, Min M-y: -12.91 [kNm]
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IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-z
Result Combinations: Max Values
User-defined view: CTN 5
Max M-z: 9.00, Min M-z: -1.07 [kNm]






















































IsometricRC 1: ULS (STR/GEO) - Permanent / transient - Eq. 6.10
Internal Forces M-z
Result Combinations: Min Values
User-defined view: CTN 5
Max M-z: 1.53, Min M-z: -11.96 [kNm]
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GLOBAL DEFORMATIONS - U
ZXY
35.9
IsometricRC 2: SLS - Characteristic
Global Deformations u
Result Combinations: Max Values
User-defined view: Global Deformations
Factor of deformations: 25.00
Max u: 35.9, Min u: 0.0 [mm]
GLOBAL DEFORMATIONS - UX
ZXY
26.2
IsometricRC 2: SLS - Characteristic
Global Deformations u-X
Result Combinations: Max Values
User-defined view: Global Deformations
Factor of deformations: 25.00
Max u-X: 26.2, Min u-X: 0.0 [mm]
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GLOBAL DEFORMATIONS - UY
ZXY
22.8
IsometricRC 2: SLS - Characteristic
Global Deformations u-Y
Result Combinations: Max Values
User-defined view: Global Deformations
Factor of deformations: 25.00
Max u-Y: 22.8, Min u-Y: 0.0 [mm]
GLOBAL DEFORMATIONS - UZ
ZXY
13.6
IsometricRC 2: SLS - Characteristic
Global Deformations u-Z
Result Combinations: Max Values
User-defined view: Global Deformations
Factor of deformations: 25.00


































































































































































































































































































































































































































































































Poz. Naziv Svetle dim. Dim. Material Kos
D304 Krilo vrat Les, L 610x1990 650x2000 Wood 1
D306 Krilo vrat Les, L 710x1990 750x2000 Wood 1
D403 Vrata s podbojem Les, R 710x1990 750x2000 Wood 1
D404 Vrata s podbojem Les, L 710x1990 750x2000 Wood 3
D504 Vrata Hörmann MZ, L 930x2090 1000x2125 Fe 1
W102 Okno enokrilno z roleto, L 885x1372 PVC 1
W204 Okno enokrilno sani brez rolete, R 600x600 PVC 1
W301 Okno dvokrilno z roleto, R+L 1706x1372 PVC 1
W518 Okno enokrilno brez rolete, H 1200x400 PVC 1
W519 Okno enokrilno brez rolete, H 1800x600 PVC 1
W528 Okno enokrilno brez rolete, FIX 1800x600 PVC 1
W484 Steklena fasada FIX, FIX 1473x2395 PVC 1
W485 Steklena fasada FIX, FIX 2035x2395 PVC 1
W486 Steklena fasada FIX, FIX 1036x2395 PVC 1
W487 Steklena fasada FIX, FIX 841x2395 PVC 1
W488 Steklena fasada FIX, FIX 1613x2395 PVC 1
W489 Steklena fasada FIX, FIX 1500x2395 PVC 1
W490 Steklena fasada FIX, FIX 1320x2395 PVC 1
W491 Steklena fasada FIX, FIX 1490x2395 PVC 1
W492 Steklena fasada FIX, FIX 2645x2395 PVC 1
W493 Steklena fasada FIX, FIX 1513x2395 PVC 1
W494 Steklena fasada FIX, FIX 1513x2395 PVC 1
W495 Steklena fasada FIX, FIX 2091x2395 PVC 1
D755 Steklena fasada z vrati, L 830x2295 1000x2395 PVC 1
D756 Steklena fasada z vrati, L 930x2295 1100x2395 PVC 1
Tip panela Izolacija Dolžina [m] Kos
Fe‐60 + 12.5 Gips 60mm 17 18
Lesena stena ‐ iverica bela 60mm 1.98 2
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Mark Description Length Material Weight Pcs.
1 Lesena letev, 24x70 2747 Sibirski macesen 12.43 5
2 Lesena letev, 24x70 247 Sibirski macesen 7.15 32











































































































































































































































Mark Description Length Material Weight Pcs.
3 Lesena letev, 24x70 3990 Sibirski macesen 148.01 41









































































































































































































































































































































































































































































 1 : 25
TLORIS
Poz Naziv Dolžina Kos Material Masa/kos Masa Šifra Št. Risbe
1 Vogalnik poda L 152x210x170, t=6mm 1 S355JR 7.14 7.14 104038 17-237-V1
1A Vogalnik poda L 152x210x170, t=6mm, privarjena matica M20 1 S355JR 7.12 7.12 800000 K-YYYYY-12-V1
2 Vogalnik poda D 152x210x170, t=6mm 1 S355JR 7.14 7.14 104037 17-237-V1
2A Vogalnik poda D 152x210x170, t=6mm, privarjena matica M20 1 S355JR 7.12 7.12 104037 K-YYYYY-13-V1
3 Profil poda welser 92x170, t=3mm 2131 2 S355MC 19.43 38.87 102297 9-238-V2
4 Profil poda welser 92x170, t=3mm 5635 2 S355MC 102.77 102295 9-238-V2
5 HOP-U 40x150x40, t=2.5mm 2315 7 S250GD-Z140 10.01 70.04 412248 12-276-V1
6 HOP-U 40x150x40, t=2.5mm 2426 1 S250GD-Z140 10.4 10.4 412249 12-276-V1
7 HOP-U 60x150x60, t=4mm 2426 2 S250GD-Z140 19.31 38.62 0
8 HOP-U 40x150x40, t=2.5mm 493 2 S250GD-Z140 2.14 4.28 0
9 HOP-U 40x150x40, t=2.5mm 300 1 S250GD-Z140 1.3 1.3 0
10 Ojačitveno rebro 47x162, t=6mm 2 S355JR 0.34 0.68 412373 16-184-V1
11 Ojačitveno rebro 85x162, t=6mm 2 S355JR 0.62 1.23 800000 K-YYYYY-11-V1
12 Strelovod 25x60, t=4mm 1 DX51D-Z200 0.05 0.05 105186
13 Matica M20 2 8.8 0.06 0.12
Teža skupaj 296.87
 1 : 25
A-A














Poz Sprememba Datum Ime
Barva 













A3 : V / Š = 297 / 420 mm
 1 : 5
Detail 1
 1 : 5
Detail 2
 1 : 5
Detail 1a
 1 : 5
Detail 2a
 1 : 5
Detail 1c
Detail 1b Detail 2b
Detail 4Detail 3
1060 1095 1250 1250 1250
22














A3 : V / Š = 297 / 420 mm















Poz Sprememba Datum Ime
Barva 











Pod obloge - vezana, 2435x6055x170
K-YYYYY-1-V4
Poz Naziv Diŵenziũe Kos Material deža ΀kŐ΁ Šifra
41 Vezana ploƓča - zarezana, 21x1250x2500mm 1060x2280 1 Vezana ploƓča 33.2 206119
42 Vezana ploƓča, 21x1250x2500mm, z izrezom 340x340 1095x2280 1 Vezana ploƓča 32.8 206119
43 Vezana ploƓča, 21x1250x2500mm, z zarezami (Detail 4) 1250x2280 1 Vezana ploƓča 39.2 206119
44 Vezana ploƓča, 21x1250x2500mm 1250x2280 1 Vezana ploƓča 39.2 206119
45 Vezana ploƓča - zarezana, 21x1250x2500mm 1250x2280 1 Vezana ploƓča 39.2 206119
Teža skupaj 183.5



















































































 1 : 25
TLORIS
Poz Naziv Dolžina Kos Material Masa/kos Masa Šifra Št. Risbe
1 Vogalnik poda L 152x210x170, t=6mm 1 S355JR 7.14 7.14 104038 17-237-V1
1A Vogalnik poda L 152x210x170, t=6mm, privarjena matica M20 1 S355JR 7.12 7.12 800000 K-YYYYY-14-V1
2 Vogalnik poda D 152x210x170, t=6mm 1 S355JR 7.14 7.14 104037 17-237-V1
2A Vogalnik poda D 152x210x170, t=6mm, razporeditev vijakov 152x152 1 S355JR 7.16 7.16 800000 K-YYYYY-15-V1
3 Profil poda welser 92x170, t=3mm 2685 2 S355MC 24.49 48.97 102359 12-274-V1
4 Profil poda welser 92x170, t=3mm 6905 2 S355MC 62.96 125.92 102368 12-274-V1
5 HOP-U 40x150x40, t=2.5mm 2869 9 S250GD-Z140 12.41 111.7 412263 12-276-V1
6 HOP-U 40x150x40, t=2.5mm 2980 2 S250GD-Z140 12.81 25.61 412264 12-276-V1
7 Ojačitveno rebro 47x162, t=6mm 4 S355JR 0.34 1.36 412373 16-184-V1
8 Ojačitveno rebro 85x162, t=6mm 4 S355JR 0.62 2.46 800000 K-YYYYY-11-V1
9 Matica M20 1 8.8 0.06 0.06
Teža skupaj 344.65
 1 : 25
A-A














Poz Sprememba Datum Ime
Barva 













V / Š = 297 / 630 mm
 1 : 5
Detail 1
 1 : 5
Detail 2
 1 : 5
Detail 1a
 1 : 5
Detail 2a
 1 : 5
Detail 1c
Detail 1b Detail 2b
 1 : 5
Detail 2c
Detail 4
 1 : 5
Detail 3c
 1 : 5
Detail 3a
 1 : 5
Detail 3
Detail 3b































A3 : V / Š = 297 / 420 mm















Poz Sprememba Datum Ime
Barva 











Pod obloge - vezana, 2ϵ8ϵx7325x170
K-YYYYY-2-V4
Poz Naziv Diŵenziũe Kos Material deža ΀kŐ΁ Šifra
41 Vezana ploƓča - zarezana, 21x1250x2500mm 1250x2500 1 Vezana ploƓča 43.0 206119
42 Vezana ploƓča - zarezana, 21x1250x2500mm, z izrezom fi-55 1250x334 1 Vezana ploƓča 5.7 206119
43 Vezana ploƓča, 21x1250x2500mm 1250x2500 3 Vezana ploƓča 129.0 206119
44 Vezana ploƓča, 21x1250x2500mm 1250x334 3 Vezana ploƓča 17.2 206119
45 Vezana ploƓča, 21x1250x2500mm, z zarezami (Detail 4) 1250x2500 1 Vezana ploƓča 43.0 206119
46 Vezana ploƓča - zarezana, 21x1250x2500mm 925x334 1 Vezana ploƓča 4.2 206119
47 Vezana ploƓča - zarezana, 21x1250x2500mm 925x2500 1 Vezana ploƓča 31.8 206119
48 Vezana ploƓča, 21x1250x2500mm, z zarezami (Detail 5) 1250x334 1 Vezana ploƓča 5.7 206119
Teža skupaj 279.6
 1 : 5
Detail 4


































































































 1 : 25
TLORIS
Poz Naziv Dolžina Kos Material Masa/kos Masa Šifra Št. Risbe
1 Vogalnik poda L 152x210x170, t=6mm 2 S355JR 7.14 14.28 104038 17-237-V1
2 Vogalnik poda D 152x210x170, t=6mm 2 S355JR 7.14 14.28 104037 17-237-V1
3 Profil poda welser 92x170, t=3mm 2685 2 S355MC 24.49 48.97 102359 12-274-V1
4 Profil poda welser 92x170, t=3mm 6905 2 S355MC 62.96 125.92 102368 12-274-V1
5 HOP-U 40x150x40, t=2.5mm 2980 5 S250GD-Z140 12.81 64.03 412264 12-276-V1
6 HOP-U 40x150x40, t=2.5mm 2980 2 S250GD-Z140 12.81 25.61 412264 12-276-V1
7 HOP-U 60x150x60, t=4mm 2980 1 S250GD-Z140 23.79 23.79 0
8 HOP-U 40x150x40, t=2.5mm 1759 1 S250GD-Z140 7.62 7.62 0
9 HOP-U 40x150x40, t=3mm 1855 1 S355MC 9.37 9.37 0
10 HOP-U 40x150x40, t=2.5mm 989 1 S250GD-Z140 4.27 4.27 0
11 HOP-U 40x150x40, t=3mm 1080 1 S355MC 5.43 5.43 0
12 HOP-U 40x150x40, t=4mm 1158 1 S250GD-Z140 7.73 7.73 0
13 Ojačitveno rebro 47x162, t=6mm 4 S355JR 0.34 1.36 412373 16-184-V1
14 Ojačitveno rebro 85x162, t=6mm 4 S355JR 0.62 2.46 800000 K-YYYYY-11-V1
Teža skupaj 355.12
 1 : 25
A-A














Poz Sprememba Datum Ime
Barva 













V / Š = 297 / 630 mm
 1 : 5
Detail 1
 1 : 5
Detail 2
 1 : 5
Detail 1a
 1 : 5
Detail 2a
 1 : 5
Detail 1c
Detail 1b Detail 2b
 1 : 5
Detail 2c
 1 : 5
Detail 3
 1 : 5
Detail 3c
 1 : 5
Detail 3a
Detail 3b
 1 : 5
Detail 4



























A3 : V / Š = 297 / 420 mm















Poz Sprememba Datum Ime
Barva 











Pod obloge - vezana, 2ϵ8ϵx7325x170
K-YYYYY-3-V4
Poz Naziv Diŵenziũe Kos Material deža ΀kŐ΁ Šifra
41 Vezana ploƓča - zarezana, 21x1250x2500mm 1250x2500 1 Vezana ploƓča 43.0 206119
42 Vezana ploƓča - zarezana, 21x1250x2500mm 1250x334 1 Vezana ploƓča 5.7 206119
43 Vezana ploƓča, 21x1250x2500mm 1250x2500 2 Vezana ploƓča 86.0 206119
44 Vezana ploƓča, 21x1250x2500mm 1250x334 2 Vezana ploƓča 11.5 206119
45 Vezana ploƓča, 21x1250x2500mm, z zarezami (Detail 3) 1250x334 1 Vezana ploƓča 5.7 206119
46 Vezana ploƓča, 21x1250x2500mm, z zarezami (Detail 4) 1250x2500 1 Vezana ploƓča 43.0 206119
47 Vezana ploƓča, 21x1250x2500mm, zarezana 1120x1782 1 Vezana ploƓča 27.2 206119
48 Vezana ploƓča - zarezana, 21x1250x2500mm 1075x1012 1 Vezana ploƓča 14.9 206119
49 Vezana ploƓča, 21x1250x2500mm 40x1053 1 Vezana ploƓča 0.6 206119
Teža skupaj 237.5
 1 : 5
Detail 4




































































 1 : 25
TLORIS
Poz Naziv Dolžina Kos Material Masa/kos Masa Šifra Št. Risbe
1 Vogalnik poda L 152x210x170, t=6mm 2 S355JR 7.14 14.28 104038 17-237-V1
2 Vogalnik poda D 152x210x170, t=6mm 2 S355JR 7.14 14.28 104037 17-237-V1
3 Profil poda welser 92x170, t=3mm 2131 2 S355MC 19.43 38.87 102360 12-274-V1
4 Profil poda welser 92x170, t=3mm 5635 2 S355MC 51.38 102.76 102357 12-274-V1
5 HOP-U 40x150x40, t=2.5mm 2315 1 S250GD-Z140 10.01 10.01 412248 12-276-V1
6 HOP-U 40x150x40, t=2.5mm 2426 8 S250GD-Z140 10.4 83.2 412249 12-276-V1
8 Ojačitveno rebro 85x162, t=6mm 4 S355JR 0.62 2.46 800000 K-YYYYY-11-V1
Teža skupaj 265.85
 1 : 25
A-A














Poz Sprememba Datum Ime
Barva 













A3 : V / Š = 297 / 420 mm
 1 : 5
Detail 1
 1 : 5
Detail 2
 1 : 5
Detail 1a
 1 : 5
Detail 2a
 1 : 5
Detail 1c
Detail 1b Detail 2b
 1 : 5
1250 1250 1250 1250 905
22












A3 : V / Š = 297 / 420 mm















Poz Sprememba Datum Ime
Barva 











Pod obloge - vezana, 2435x6055x170
K-YYYYY-4-V4
Poz Naziv Diŵenziũe Kos Material deža ΀kŐ΁ Šifra
41 Vezana ploƓča - zarezana, 21x1250x2500mm 1250x2280 1 Vezana ploƓča 39.2 206119
42 Vezana ploƓča, 21x1250x2500mm 1250x2280 2 Vezana ploƓča 78.4 206119
43 Vezana ploƓča, 21x1250x2500mm, z zarezami (Detail 3 in 4) 1250x2280 1 Vezana ploƓča 39.2 206119
44 Vezana ploƓča - zarezana, 21x1250x2500mm 905x2280 1 Vezana ploƓča 28.3 206119
Teža skupaj 185.1
 1 : 5
Detail 4



























































 1 : 25
TLORIS
Poz Naziv Dolžina Kos Material Masa/kos Masa Šifra Št. Risbe
1 Vogalnik poda L 152x210x170, t=6mm 2 S355JR 7.14 14.28 104038 17-237-V1
2 Vogalnik poda D 152x210x170, t=6mm 2 S355JR 7.14 14.28 104037 17-237-V1
3 Profil poda welser 92x170, t=3mm 2131 2 S355MC 19.43 38.87 102360 12-274-V1
4 Profil poda welser 92x170, t=3mm 8634 2 S355MC 78.74 157.48 102357 12-274-V1
5 HOP-U 40x150x40, t=2.5mm 2315 6 S250GD-Z140 10.01 60.03 412248 12-276-V1
6 HOP-U 40x150x40, t=2.5mm 2426 4 S250GD-Z140 10.4 41.6 412249 12-276-V1
7 HOP-U 60x150x60, t=4mm 2426 1 S250GD-Z140 19.31 19.31 0
8 Ojačitveno rebro 47x162, t=6mm 8 S355JR 0.34 2.72 412373 16-184-V1
Teža skupaj 348.57
 1 : 25
A-A














Poz Sprememba Datum Ime
Barva 













V / Š = 297 / 630 mm
 1 : 5
Detail 1
 1 : 5
Detail 2
 1 : 5
Detail 1a
 1 : 5
Detail 2a
 1 : 5
Detail 1c
Detail 1b Detail 2b
 1 : 5
Detail 2c
22





2170 1250 1250 1250 1250 1250 559
41
A3 : V / Š = 297 / 420 mm















Poz Sprememba Datum Ime
Barva 
C:\Users\denis.bojanc\Box Sync\Magistrska naloga\K-YYYYY-5-V1 - Pod JK 2435x9054x170, vezana.rvt
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Pod obloge - vezana, 2435xϵ054x170
K-YYYYY-5-V4
Poz Naziv Diŵenziũe Kos Material deža ΀kŐ΁ Šifra
41 Vezana ploƓča, 21x1250x2500mm 1250x2280 5 Vezana ploƓča 196.0 206119
42 Vezana ploƓča - zarezana, 21x1250x2500mm 559x2280 1 Vezana ploƓča 17.5 206119
Teža skupaj 213.5
